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I.  Researches  respecting  tlie  Action  exercised  In/  Caloric  oji 
the  Fitality  of  Aiiimals.  By  Victor  AIichelotti, 
M.  D.  * 

-L  HE  necessity  of  caloric  For  the  maintenance  of  life  has 
at  all  times  been  acknowledged  f  :  in  consequence  of  the  in- 
genious experiments  of  Haller  on  irritability,  which  showed 
with  what  facility  caloric'excitcs  the  irritable  parts  of  ani- 
mals, a  very  eminent  exciting  property  has  been  ascribed 
to  it. 

If  the  motion  of  the  irritable  parts  increases  in  the  ratio 
of  the  degree  or  of  the  dose  of  the  irritants  applied,  every 
other  circumstance  .being  equal,  it  is  no  less  certain  that 
by  heating  the  irritable  parts  iheir  motion  is  increased.  It 
has  also  been  found  that  the  application  of  caloric  to  excite 
an  animal  or  an  irritable  part  ought  only  to  be  made  by  de- 
grees, especially  if  the  living  being  is  in  a  state  of  torpor; 
vvhicii  asriees  with  what  has  been  observed  in  regard  to  cer- 
tain known  excitants  ;  for  to  bring  by  their  means  a  living 
being  to  a  state  of  less  excitement  it  is  necessary  to  proceed 
only  by  degrees  in  removing  the  excitants.  But  caloric  in 
this  respect  presents  one  ditiiculty  to  be  resolved. 

•  From  tlis  'Journal  de  Phyiique,  Bnimaire,  an.  iz. 

+  Wliat  Cicero  savs  in  his  sublime  woik  fie  Natura  Dcorum,  is  very 
rtmarkablc  :  —Sic  enim  res  sc  haiKt,  ii't  omnia  q^iae  aUntur  et  quae  cres- 
cant,  CDiuineaiit  in  st  vim  caloiis,  sine  qua  nee  all  posscnt  ncc  c  re  see  re ; 
nam  oiniic  quud  est  calitlum  ct  igntum  cictur  ct  aeitur  motu  suo;  quod 
autem  nlicur  ct  crcscit,  n.otu  quodum  u:itiir  ccrio  ct  aEiju-ibili ;  qui  quam- 
divi  rcmantt  in  Dobis,  tamdiu  '^ensusct  vita  remanct;  rcfiiycrato  autcm  et 
cxrincto  caiore,  occidimus  ip.i  et  extinguimur  ....  J«m  vero  vtnjt  tt 
artcriae  micare  non  desiuutir,  quasi  quoJain  igneo  motu  ;  .inimailver-  umque 
saepc  est  uCim  cor  .uiinnntis  alicujus  evulsum  ita  mcbilitcr  palpitdrct  ut 
imitsrct'ir  ii^uam  cileriratem.  Omne  igitur  quod  vivit  sivc  animnl  sive 
tcrrft  cditun    i  1  vivir  propter  inclusum  in  co  calorem.    Etc. — lib.  ii.  9. 

VolTXIX.  N0.73.  A  2  The 

June  1904. 


4  On  the  Action  exercised  hy  Caloric 

The  experiments  of  the  celebrated  Hunter  are  well  known^ 
By  these  he  found  that  several  living  beings  are  more  injured 
bv  a  successive  and  slow  passage  to  cold  than  bv  a  rapid 
change  of  ten)pcrature.  It  is  known  that  Hewson  observed 
that  t)lood  rapidly  frozen  still  po&sesses  the  property  of  coa- 
gulating, which  never  takes  place  if  it  has  been  frozen 
slowfy.  It  is  certain  that  the  arguments  of  Hunter  for  a. 
certain  vitality  in  the  blood,  deserve  the  attention  of  phy- 
siologists. 

JVlTDufay*  and  the  celebrated  Blumenbacht  have  had 
occasion  to  observe  that  salamanders  and  frogs  speedily 
frozen  are  preserved  alive  in  the  midst  of  ice,  for  they 
may  be  brought  to  life  by  exposing  them  slowly  to  heat. 
Besides,  it  is  a  fact  well  known  that  the  men  in  several  of 
the  northern  nations,  after  they  have  heated  themselves 
thoroughly,  immediately  plunge  into  cold  water,  or  even 
into  snow,  without  any  inconvenience  %• 

Whatever  method  may  be  taken  to  explain  this  phceno- 
menon,  it  appears  to  me  that  it  must  always  be  admitted 
that  a  sudden  passage  to  cold  can  be  followed  only  by  a 
privation  of  caloric  greater  and  more  rapid,  according  as  the, 
two  temperatures  to  which  the  bodies  are  successively  ex- 
posed are  more  distant,  that  is  to  say,  when  there  is  always 
a  sudden  removal  of  an  excitant. 

Since  the  action  of  caloric  does  not  here  correspond  with 
what  has  been  observed  in  regard  to  other  excitants,  the  re- 
moval of  which  is  the  more  dangerous  to  animals  the  spee- 
dier it  is,  it  will  be  necessary  to  seek  for  the  cause  in  the 
actioti  itself  which  caloric  exercises  on  living  beings:  But 
before  we  deduce  from  these  facts  the  consequences  v/hich 
might  overturn  the  opinion  commonly  entertained  of  the 
action  of  caloric,  and  which  seems  to  be  supported  by  a 
great  number  of  experiments,  I  think  it  necessary  to  make 
better  known,  and  more  directly,  what  takes  place  to  ani- 
mals deprived  slowly  or  rapidly  of  the  caloric  necessary  for 
the  state  of  life. 

The  object  here  in  view  will  be  only  the  caloric  necessary 
for  the  state  of  life,  and  not  that  which  is  necessary  for  an. 
organized  being  to  retain  its  vitality,  as  it  may  be  in  the 
latter  state,  without  being  what  is  called  alive. 

To  ascertain  what  would  happen  to  animals  during  a- 
slow  transition  to  cold,  it  appeared  to  me  at  lirst  that  in- 

*  Mem.  de  I'Acad.  des  Sciences  de  Paris  1719,  p.  135. 
t  Blumenbachii  Specimen  I'hysiologiae  Comparaue,  &c.  j   Gottingee. 
1707,  p.  20. 
+  Coxe's  Travels. 
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sects  would  be  very  convenient  for  my  experiments,  because, 
as  it  was  necessary  that  they  should  be  comparative,  I  should 
thus  be  enabled  to  try  several  annnals  at  the  same  time  and 
under  a  similarity  of  circunisrances. 

The  first  which  I  tried  were  caterpillars  of  the  pludcenia 
<hrijsolea.  The  most  favoi«rab:e  temperature  for  these  ani- 
mals IS  between  +  lO  and  +  20  *,  and  the  further  it  is  di- 
stant from  temperate  the  less  vivaceous  they  are,  till  thev 
become  entirely  torpid  at  +  2,  0,  &c.  I  t,)ok  twelve  of 
the  most  lively  of  a  multitude  of  these  caterpillars  and  made 
them  pass  hrom  the  temperature  of  +  b°,  at  which  they 
were,  to  that  ot  +  2°,  0  and  —  2^*,  always  leaving  the 
space  of  a  quarter  of  an  hcjur  between  each  temperature. 
Having  left  ihera  at  +  2°  for  four  hours,  I  brought  them, 
in  equal  S;>ace:^  of  time,  to  4-  16%  in  order  to  excite  them 
to  life:  but  my  attempt  was  fruitless,  since  the  heat  of , the 
fire  was  not  able  to  produce  iu  them  any  vital  motion. 

But  as  my  phaluence  were  killed  bv  a  slow  passage  ftom 
heat  to  cold,  it  was  necessary  to  examine  what  would  be 
the  case  by  a  rapid  transition.  For  this  purpose  I  conveyed 
twelve  other  caterpillars,  as  lively  as  the  former,  from  a 
place  the  temperature  ot  which  was  -f-  5"  to  anc;ther  where 
it  rose  to  4-  7  ,  in  order  to  render  more  sensible  the  rapid 
passage  to  that  to  which  I  intended  to  make  them  desci-iid. 
i  then  took  the  small  phial  in  which  they  were  and  im- 
mersed it  suddenly  in  pounded  ice  at  —  2°.  Having  left 
them  in  this  state  fox  four  hours,  I  gradually  raise<l  the 
small  phial,  in  wlueh  they  remained  completely  tcjrpid,  to 
•the  temperature  of  -f  16",  at  .vhieh  they  gave  signs  of  life. 

I  repeated  these  experiments  on  other  caterpillars  with 
results  entirdy  similar.  I  at  length  made  the  same  ex|H-ri- 
ments  on  spiders ;  but  as  they  are  nmeh  less  sensible  of 
■cold,  it  was  necessary  to  keep  them  a  longer  time  in  a  cold 
temperature.  The  results,  howe\er,  were  similar  to  those 
given  me  by  caterpillars. 

S->metiraes  I  raised  the  temperature  of  tlie  spiders  to 
-f-  30",  at  which  they  were  txccedinoly  lively,  and  then 
threw  them  speeddy  into  phials  innnersed  to  the  neck  irii 
pounded  ice.  i  always  observed  that  these  spiders  returned 
sooner  to  life  than  those  which  passed  as  spoedilv  to  cold, 
but  which  had  proceeded  from  a  temperature  nmch  lower. 

It  was  therefore  Jiutlieientlv  confirmed  that  these  aniUials 
were  more  injured  by  being  slowly  rather  than  rapidly  de- 
prived of  caloric.  But  it  was  of  importance  to  a^cei  tam  w  hat 

•  Probably  Reaumur's  tlKiinomctcr  16  vntendcd. 
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would  take  place  during  a  continued  privation  of  the  ca- 
loric necessary  for  the  state  of  life.  This  might  serve  to 
explain  whether  the  real  death  of  annuals  rendered  torpid 
by  cold  arises  from  the  want  of  that  caloric  necessary  to  the 
state  of  life,  or  rather  from  the  manner  in  which  they  are 
deprived  of  it.  1  thought  it  necessary  also  to  ascertain  what 
would  take  place  by  renderina;  torpid  and  revivins;  alter- 
nately the  animals,  or  by  making  them  to  pass  slowlv  from 
heat  to  cold,  and  from  cold  to  heat,  or  rapidly  from  heat  to 
cold. 

Being  desirous  of  subjecting  animals  to  these  three  dif- 
ferent circumstances,  I  employed  ants.  It  is  well  known 
that  these  insc-cts  pass  the  whole  winter  in  a  state  of  torpor 
in  their  hills  :  those  which  I  subjected  to  experiment  were 
inclosed  in  the  large  trunk  of  an  oak,  where,  notw  ithstand- 
ing  the  severe  cold,  thev  were  not  in  a  state  of  great  torpor. 

I  exposed  to  the  north  during  winter  nineteen  of  these 
ants  in  a  llask  in  such  a  manner  that  they  should  receive 
none  of  the  sun's  rays.  During  the  w^arraest  hours,  the 
thermometer  indicated  -f-  5°  and  —  2°  lor  the  mean  cold. 
These  animals,  in  consequence  of  the  continued  cold,  re- 
iTiained  in  a  state  of  perfect  torpor  during  seven  days.  On 
the  eighth  day  I  resolved  to  recal  them  to  life  bv  suV>jecting 
them  gradually  to  ihc  influence  of  heat;  and  I  had  the  plea- 
sure to  see  them  all  return  to  life. 

At  the  same  time  I  exposed  nineteen  others  to  the  open 
south,  where  the  highest  temperature  in  the  sun  was  4-  2.5°, 
while  in  the  shade  it  was  only  +  5^  or  +  6^,  and  the  great- 
est mean  cold  —  2°.  In  this- manner  the  ants  were  alter- 
nately and  slowly  thrown  into  a  state  of  torpor  at  sunset, 
and  revived  at  sunrise.  On  the  eighth  day  I  exposed  them 
gradually  to  heat;  and  recalling  some  of  them  in  this  man- 
ner to  life,  I  found  eight  of  them  dead.  By  these  facts  it  is 
seen  that  in  the  first  experiment  the  privation  of  the  caloric 
necessary  to  the  state  of  life  was  not  fatal  to  ants  though 
continued  for  a  considerable  time,  but  rather  the  slow  pri» 
vation  of  it  which  they  daily  experienced. 

Before  I  proceed  to  other  facts  I  must  take  notice  of  the 
state  of  weakness  into  which  living  beings  fall  after  the 
state  of  torpor.  It  is  to  facts  of  this  kind  that  I  reduce  the 
ingenious  experiments  of  the  celebrated  Hunter,  who  ob- 
serv(;;d  that  blood,  eggs,  &c.  freeze  more  readily  after  they 
have  been  once  frozen. 

Not  being  well  acquainted  with  the  method  of  preserving, 
ants  alive,  I  had  left  them  all  exposed  to  the  open  south 
in  a  flask,  hoping  that  the  beneficent  rays  of  the  sun  would 

preserve 
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preserve  them  alive  much  rather  than  a  temperature  con- 
stantly cold. 

One  may  readily  foresee  that  the  fate  of  these  ants,  which 
I  had  thus  collected  for  other  experiments,  would  not  be 
more  fortunate  than  that  of  those  Vvhich,  for  the  sake  of 
comparison,  I  had  purposely  exposed  to  the  south ;  that  is 
to  say,  the  mortality  daily  increased,  and  the  vitality  of  the 
living  ones  was  so  much  weakened  that  they  could  not  re- 
sist, with  the  same  force,  a  continued  stale  of  torpor,  and 
still  less  an  alternate  change  of  temperature. 

It  was  no  doubt  for  the  same  reason  that  the  attempts  of 
M.  Gleditsh  *  and  others  to  preserve  in  life  swallows,  larks, 
frogs.  See.  after  they  were  revived  from  their  state  of  torpor 
proved  ineffectual ;  since  this  kind  of  weakness,  which  arises 
in  consequence  of  the  torpor,  takes  from  animals  the  strength, 
necessary  to  resist  new  cold,  and  therefore  in  this  state  of 
weakness  a  small  excitant  may  be  mortal. 

I  shall  now  relate  the  tlxree  lasi  experiments  which  I 
made  cwi  these  ants. 

iieventeeii  ants,  contained  in  one  flask,  having  remained 
for  seven  hours  in  a  state  of  torpor  exposed  to  the  north, 
I  reviverl  them  to  life  on  the  eighth  day,  and  found  sixteen 
of  them  alive  :  of  seventeen  ants  contained  in  the  second 
flask,  which  had  been  exposed  to  the  south,  two  only  on 
the  eighth  clav  were  found  alive. 

The  third  flask  contained  seventeen  ants  also.  As  soon 
as  the  sun  appeared  on  the  horizon  I  exposed  the  flask, 
and  when  the  ants  were  well  lieatcd,  tlic  thermometer  being 
often  at  +  25'',  I  inmiediately  innnersed  the  flask  up  to 
the  neck  in  pounded  ice.  1  kept  it  in  this  state  during  the 
night  at  a  cold  which  was  several  times  —  2",  until  the  sun 
had  again  risen.  The  ants  were  exposed  seven  times  suc-^- 
cessively  to  this  rapid  change  of  temperature.  1  recalled 
them  to  life  every  day  before  I  exposed  them  to  tlie  solar 
rays;  and  on  the  eighth  day,  having  attempted  tlie  sanie 
thing,  I  fouiul  thirteen  of  the  seventeen  alive. 

If  we  therefore  take  inUj  consideration  the»e  last  experi- 
ments, in  which  the  same  insects  w<?re  tried  in  three  different 
ways,  it  is  seen  that  if  i)-9  in  100  died  of  those  who  were 
fiTesejved  in  a  state  of  torpor  on  account  of  the  cold  conti- 
nued for  eight  days,  8S-2  in  100  die  of  tliosc  who  arc  sub- 
jected to  an  alternate  and  slow  privation  of  caloric,  and  that 
25-3  in  100  die  of  those  who  have  been  suddenly  and  alter- 
iia,tely  depri\ed  of  the  caloric  necessary  to  the  slate  of  life. 

*  Mtm.  dc  I'Acaii.  dc  Berlin,  1763. 
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Such  are  the  resuhs  which  I  obtained  by  trying  the  action 
of  caloric  on  insects :  I  shall  here  add  what  I  observed  in 
regard  to  frogs,  reserving  for  another  occasion  my  experi- 
ments on  other  animals. 

It  is  well  known  that  Spallanzani  several  times  reduced 
frogs  to  a  state  of  torpor  even  after  depriving  them  of  their 
blood,  heart,  Sec,  and  recalled  them  to  life.  In  repeating 
the  curious  experiments  of  that  philosopher,  I  thought  pro- 
per to  make  the  follov.iag  variations : — I  separated  the  thighs 
of  a  frog  by  two  cuts,  and  then  buried  them  both  in  povinded 
ice.  I  in  like  manner  took  the  heart,  still  palpitating,  and 
immersed  it  also  in  ice.  At  the  end  of  an  hour  all  these 
parts  appeared  to  me  to  be  exceedingly  torpid  and  stiif :  the 
heart  not  only  had  lost  all  motion,  but  on  touching  it  with 
a  pm  it  seemed  as  rigid  as  the  rest.  I  threw  one  of  the 
thighs  into  water  which  was  at  +  20*^:  it  manifested  no 
sensible  motion,  and  was  also  entirely  pale.  I  exposed  the 
other  thigh  slowly  to  caloric  :  it  retained  its  colour,  and 
even  showed  some  signs  of  irritability.  In  the  last  place^ 
the  heart,  an  organ  highly  irritable,  having  been  slowly  ex- 
posed to  heat,  resumed  its  motion,  which  was  not  weakened 
and  did  not  cease  till  an  hour  after  it  had  begun  to  move. 

But  it  is  still  more  remarkable  that  if  vital  beings  do  not 
return  to  life  but  when  they  have  been  speedily  deprived  of 
the  necessary  caloric,  this  law  should  be  general,  as  ani- 
mals exposed  to  excessive  heat  do  not  return  to  life  but 
when  their  temperature  is  rapidly  changed.  As  this  may 
be  easily  conceived,  I  shall  mention  only  one  example. 

Of  four  lively  frogs,  which  appeared  to  be  of  the  same 
age,  exposed  in  water  to  a  heat  equal  to  ■+•  35°,  a  degree 
fatal  to  these  animals,  only  two,  which  were  immersed  sud- 
denly at  that  temperature  in  water  at  -f-  16°,  were  recalled 
to  life.  It  is  always,  therefore,  a  sudden  privation  of  caloric 
which  leaves  organic  beings  in  a  state  susceptible  of  life. 

Since  our  present  knowledge  of  physiology  inclines  us  to 
admit  an  identic  vital  principle  throughout  the  whole  of 
living  iiature,  it  is  very  probable  that  the  general  laws  of 
vitality  are  the  same  in  all  living  beings,  and  particularly 
in  animals.  For  this  reason,  facts  which  relate  to  one  only 
of  the  universal  agents,  such  as  caloric,  cannot  fail  of  being 
applicable  to  several  other  living  beings.  For  if  attention 
be  paid  to  the  difference  which  there  is,  for  example,  be- 
tween the  ceconomy  of  the  spider  and  that  of  a  caterpillar, 
one  will  be  convinced  that  an  a^ent  which  exercises  its  ac- 
tion in  a  manner  altogether  similar  on  these  two  species  of 

animals. 
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animals,   ought  not  to  vary  much  in  its  manner  of  acting 
en  others. 

In  making  experiments  on  ants,  spiders,  frogs,  Sec,  I 
have  found, 

1st,  That  I  may  consider  as  highly  applicable  to  my  ani- 
mals what  was  observed  by  flunter  and  Hewson  in  other 
vital  beings,  such  as  pullets'  eggs,  and  even  blood,  which 
one  might  suppose  to  have  no  relation  to  livincr  beings  if 
this  grand  and  universal  principle,  which  comnumicatjs  life 
to  all  organic  beings  did  not  give,  even  in  llie  blood,  si^ns 
of  its  existence. 

ed.  By  inquiring  directly  what  would  take  place  in  dif- 
ferent temperatures,  I  have  sufficic  ntly  pro\ed,  in  my  opi- 
nion, that  we  must  not  seek  for  the  reason  of  the  preserva- 
tion of  life  during  sudden  transitions  from  one  teuiperalurc 
to  another,  but  in  the  speedy  privation  of  caloric. 

To  explain  the  pharnomena  here  related,  I  find  mvself 
obliged  to  recur  to  three  hypotheses,  and  to  consider  caloric 
first  as  a  particular  excitant. 

1st,  It  seems  to  me  that  v.e  must  admit  that  the  slow- 
privation  of  calorie  produces  a  greater  dcbilitv  than  rapid 
privation.  It  is  well  known  that  an  animal  wht-n  kept 
very  warm,  well  clothed,  &c.,  may  re  ist  more  the  debili- 
tating causes;  but  it  is  true  that  in  this  case  the  animal 
contains  a  greater  quantity  of  excitants,  and  for  a  similar 
reason  a  greatcrdcgrceof  excitability  ought  to  be  ascribed  to 
oxygenated  animals  *.  Is  it  thcrel'ore  a  greater  or  less  loss  of 
the  exciting  caloric  that  deprives  animals  of  life  or  preserves 
it  ?  But  then  it  is  scon  that  animals  exposed  to  cold  and  at 
ecjual  temperatures  during  a  ron.-idcrable  time,  ought  to  have 
lost  only  that  quantity  of  caloric  which  is  indicated  by  ihc 
temperature,  yet  so  great  is  ihe-  difference  betv.cen  them. 

2d,  If  caloric  be  considered  only  as  a  modification  of 
matter,  a  kind  of  motion  ibr  example,  I  can  the  less  con- 
ceive that  the  animal  should  be  colder.  J*ut  how  are  ani- 
mals preserved  in  life  by  losing  in  a  speedier  manner  this 
kind  of  nun'ement  ?  It  is  because  the  organic  parts,  by  the 
help  of  a  slow  change,  assume  dispositions  which  they 
could  not  acquire  by  a  sudden  privation. 

3d,  A  sinnlar  explanation  may  be  given  if  we  consider 
caloric  as  a  matter  which  disposes  livmg  beings  to  motion 
and  sensation. 

*  I  shall  make  some  observations  hcrcafrcr  on  these  f.Kts.  wl/ich  have 
been  trcareJ  in  an  able  manner  by  D/.  Btdtlocs  and  M.  Soccjutt. 

II.  U'lStmy 


n.  Histimj  of  Astronomy  for  the  Year  1S03.     Read  at  the 
College  de  France  by  Jerome  De  Lalande. 

[Concluded  from  p.  221.] 

jfxsTRONOMiCAL  geography  this  year  has  made  some  pro- 
gress, particularly  at  New  Holland.  This  immense  part 
of  the  world,  which  contains  almost  five  hundred  thousand 
square  leafriies  of  surface^  might  alone  maintain  four  hun- 
dred and  fifty  millions  of  inhabitants,  which  is  more  than 
half  the  number  on  the  whole  earth  :  This  is  sufficient  to 
show  the  importance  of  the  voyage. 

Captain  Baudin,  who  set  out  on  the  1 3th  of  October 
1800,  from  Havrc-de-Grace,  wrote  on  the  12th  of  No" 
vember  1S02,  that  he  had  sufficiently  explored,  for  the  se- 
curity of  navigation,  Lewin's-Land,  Concordia  and  De 
Witt's  Land,  d'Entrecastcaux's  Channel,  the  island  Ma- 
ria, the  eastern  coast  of  the  large  island  of  Van  Diemen, 
Basse's  and  Banks's  Straits,  and  the  whole  of  the  south- 
west coast  of  New  Holland,  from  Cape  Wilson  to  the 
islands  of  St.  Peter  and  St.  Francis.  He  proposed  to  direct 
his  course  through  Basse's  Straits,  in  order  to  explore  a  large 
island  discovered  by  English  fishermen,  King's  Island, 
Kangaroo  Islands  on  the  south-v/est  coast  of  New  Holland, 
the  southern  part  of  which  neither  he  nor  captain  Flinders 
were  able  to  examine,  and  he  expected  to  go  thence  to  the 
islands  of  St.  Peter  and  St.  Francis,  to  ascertain  tiie  direc- 
tion of  the  continent  in  that  part  which  is  unknown  to  him  ; 
then  to  proceed  to  Lewin's  Island,  to  terminate  the  labour 
of  the  large  Bay  De  Geographe,  and  then  to  De  Witts's 
Land,  the  no'rtl.ern  coast  of  New  Holland  and  Carpentaria. 
They  hope  to  return  in  a  year.  If  all  this  is  not  performed, 
it  will  not  be  the  fault  of  the  astronomer  Bernier;  for  he 
possesses  all  the  zeal  and  ability  which  I  announced  when 
I  proposed  him  for  the  expedition,  which  I  did  with  great 
regret. 

The  French  have  admired  the  immense  labours  performed 
by  the  English  during  the  twelve  years  they  have  been 
established  in  Port  Jackson  ;  and  the  splendour  and  opulence 
of  this  colony,  formed  near  our  antipodes,  which  is  the 
fruit  of  a  large  navy,  by  which  they  can  easily  unite  the 
extremities  of  the  universe,  and  which  will  long  be  wanting 
to  the  pros|)erlty  of  France.  The  observations  of  Bernier 
at  New  Holland,  from  the  27th  of  May  1802,  are  indicated 
in  the  Moniteiu-  of  Aujrusi  15,  1SU3.     The  examination 
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of  the  whole  southern  coast,  which  is  owing  entjrelv  to 
France,  has  been  completed. 

Captain  Hamclin  set  out  from  Port  Jackson  on  the  igth 
of  November  1602.  On  the  9th  of  December  he  separated 
from  Captain  Bauclin  to  return  to  France  with  a  collection 
of  natural  history  and  curious  animals,  an  account  of  which 
has  been  given  to  the  Institute  by  M.  Lacepede.  This  phi- 
losopher IS  of  opinion,  that  there  must  be  in  the  midst  of 
this  immense  country  a  sea  like  the  Caspian  ;  but  no  infor- 
mation has  yet  been  obtained  in  regard  to  the  interior  parts 
of  it. 

Bemler  has  sent  me  an  observation  of  the  transit  of  Mer- 
cury, made  at  New  Holland.  He  concludes  his  letter  bv 
saying,  "  I  beg  of  you,  my  dear  master,  not  to  for2;et  your 
pupil,  who,  at  the  extremities  of  the  world,  renews  to  vou 
the  assurances  of  lasting  respect  and  gratitude."  In  this 
manner  my  ardent  zeal  for  astronomy  has  sometimes  pro- 
cured to  me  great  enjoyment,  in  which  self-love  i»  not  the 
least  sensation,  but  it  is  not  the  only  one. 

This  long  voyage  to  New  Holland  is  not  the  onlv  one  of 
which  I  have  to  speak  : — On  the  9th  of  August  tw  o  Russian 
ships,  the  Hope  and  the  Neva,  captain  Rasanon,  set  out  on 
a  voyage  round  the  world.  They  will  proceed  to  Brasil, 
Chili,  the  .South  .Sea,  Japan,  and  to  China.  There  are  011 
board  naturalists  and  artists,  w  ho  w  ill  enlarge  geography 
and  natural  history. 

Captain  Krusenstern,  destined  to  circumnavigate  the 
globe,  has  received  from  the  emperor  of  Russia  an  estate 
uorth  three  thousand  rubles  per  annum.  The  minister, 
count  Romanzof,  has  requested  from  M.  Von  Zach  an  as- 
tronomer for  tlie  expedition. 

The  astronomer  Horner  writes  from  the  island  of  Tenc- 
riffe,  October  '2.5lh,  *'  Baron  \'on  Humboldt,  one  of  the 
most  learned  and  most  intrepid  travellers  that  ever  existed, 
after  having  visited  the  unknown  parts  of  South  America, 
says,  in  a  letter  dated  November '2J»lh,  ISOt?,  that  he  had 
traversed  the  snows  of  the  Coidillera,  to  go  to  the  province 
of  Ouilo.  On  the  23d  of  June  1802,  h'r  was  at  Pinehincha 
and  Chimborazo,  at  the  height  of  3013  toises,  which  is 
only  230  toiscs  below  the  summit.  No  person  was  ever  at 
uuch  a  height  belorc;  the  l>lood  issued  from  his  eyes  and  his 
lips;  he  exj'erieiKcd  retching,  and  an  uneasir.ess  which 
continued  several  days  alter  this  terrible  journev."  "^'cs- 
terday  M.  Delambre  received  a  ktter  of  the  19ih  of  .lulv, 
from  Me-xico : — With  M.  Bonplan  iie  has  formed  a  herbal 
4)f  six  thousand  plants.  He  has  been  of  equal  use  to  geo- 
graphy. 
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graphv*  He.  hoped  he  should  be  able  to  return  in  the  spring 
of  1804,  to  publish  the  immense  and  valuable  collection  of 
obsen^ations  he  has  made  in  the  course  of  five  years. 

The  taste  for  travelling  into  Africa,  which  I  strongly  re- 
commended, has  continued  to  produce  curious  enterprises  : 
— M.  Domngo  Badia,  a  Spaniard,  sent  by  the  Prince  of 
Peace,  caused  himself  to  be  circumcised,  and  assumed  the 
name  of  Ali-Bcik-Abdal!ah,  that  he  might  travel  in  greater 
secarity.  M.  Durand,  celebrated  by  his  vork  on  Africa, 
has  communicated  to  me  the  observation  of  an  eclipse  at 
Tanger,  a;id  I  have  deduced  from  it  the  longitude.  This 
new  Mussulman  is  at  present  in  unknown  deserts,  where, 
supported  by  his  zeal,  he  braves  want,  sufferings,  and  dan- 
gers. The  depot  of  war,  under  the  direction  of  general 
Sanson,  continues  its  labours  for  geography;  and  details 
respecting  it  may  be  seen  in  the  Moniteur  for  Novem- 
ber 9,  1S03.  Five  numbers  of  its  memoir,  for  the  instruc- 
tion of  geographical  engineers,  have  been  published.  M. 
Henry  continues  the  map  of  Helvetia;  Tranchot  that  of  the 
four  departments  of  the  left  bank  of  the  Rliine;  Nouct  that 
of  Savoy.  Engineers  are  now  employed  on  maps  of  Ha- 
nover and  the  island  of  Elba. 

The  maps  of  Bavaria  and  of  Swabia  will  soon  be  con- 
nected witli  that  of  France,  The  fifty  sheets  of  the  map  of 
Egypt  are  finished,  and  the  map  of  the  Morea,  on  which 
M.  Barbier  de  Boccage  has  been  employed  with  that  know- 
Jedae  of  which  he  has  given  so  many  proofs. 

M.  Lapie  has  published  a  beautiful  map  of  general  Bo- 
naparte's expedition  in  Italy,  from  the  passage  of  the  Great 
Saint  Bernard  on  the  J  4th'  of  May  1 600,  to  the  battle  of 
Marengo  on  the  14th  of  June. 

On  the  25th  of  December  1802,  the  vice-president  of 
the  Italian  republic  decreed  diat  the  three  astronomers,  de 
Brera,  Oriani  de  Csesaris,  and  Reggio,  shall  continue  the 
map  of  the  Milanese,  begun  in  17&S,  and  measure  an  arc 
of  the  meridian.  They  set  out  in  the  month  of  May  to 
erect  a  portable  observatory  at  the  extremity  of  the  base 
measured  in  1788.  They  ob.^ervcd  with  a  repeating  circle 
which  we  gave  them,  the  angles  employed  for  the  map  of 
Lombardy.  They  will  unite  their  measurement  to  that 
which  general  Von  Zach,  brother  of  our  celebrated  astro- 
nomer, made  in  the  Venetian  tcrntoiv;  and  with  the  tri- 
aniries  of  Beccar.a  in  Piedmont,  of  fathers  le  Maire  and 
Boscovich  in  the  states  of  the  church,  and  of  Tranchot  in 
Corsica.  Brassier  is  charged  with  the  details. 
The  legislalivc  body  of  the   Italian  republic  has  decreed 
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the  establishment  of  the  decimal  measures  ;  the  more  ne- 
cessary' as  Italy  had  in  its  measures  an  inexplicable  variety, 
as  Jiiay  be  seen  in  my  Travels  in  Italy. 

The  king  of  Spain  has  ordered  a  map  of  his  states  to  be 
constructed  by  a  body  of  geographical  engineers,  under  the 
direction  of  M.  Ximcncs.  W'e  have  already  maps  of  all 
the  coasts ;  but  it  will  require  a  long  time  to  survey  the  in- 
terior. M.  Chaix,  an  able  Spanish  astronomer,  w  ill  be  the 
first  co-operator.  M.  Mcgnie,  an  ingenious  mathematical 
instrument  maker,  has  settled  at  Madrid,  and  will  furnish 
the  necessary  instruments. 

The  king  of  Prussia  and  the  elector  of  Saxony,  desirous 
of  having  maps  of  their  states,  jNI.  Von  Zach,  who  is  at 
the  head  of  this  labour,  will  take  advantage  of  it  to  measure 
a  degree  of  longitude  which  is  still  wanting  notwithstanding 
the  efforts  made  for  that  purpose  bv  Cassini. 

Since  the  longitude  of  Brest  and  Manheim  is  known,  it 
appears  to  me,  that,  by  applying  the  measurements  made  \n. 
France,  we  might  have  the  IS*'  of  longitude  which  there  are 
under  the  49ih  parallel  to  a  six  hundredth  part,  or  60  toises 
nearly  lor  a  degree;  but  we  ought  to  obtain  greater  precision, 
and  the  chief  of  the  state  waits  only  for  peace  to  procure 
to  the  sciences  this  new  benefit. 

In  the  month  of  August,  Baron  Von  Zach  established 
himself  with  Brug  on  the  mountain  called  the  Brocken,  at 
the  height  of  bcO  toises.  He  made  signals  with  ijun- powder 
from  the  top  of  a  tower;  they  were  seen  at  thc'distance  of 
thirty-three  leagues.  The  astronomers  took  different  posts, 
and  they  were  joined  by  Prussian  officers,  who  served  an  ap- 
prenticeship at  Gotha.  They  were  provided  with  sextants, 
artificial  horizons,  achromatic  telescopes,  and  chronometers. 
They  were  able  to  take  corresponding  heights  within  half  a 
second,  and  they  observed  by  their  chronometers  the  signals 
made  by  nigtit,  and  by  day  at  convenient  m(;ments.  M. 
Von  Zach  kindled  ojily  half  a  pound  of  gun-powder  each 
time.  In  the  day  ihe  explosion  and  flame  were  seen  at  the 
distance  of  thirty-tlree  leagues,  by  me?.ns  of  a  small  com- 
mon telescope,  which  magnified  only  twenty  times  ;  in  the 
night  they  were  seen  by  the  naked  eye.  The  duchess  of 
Gotha,  who  is  short-siglited,  saw  these  fires  in  her  garden, 
between  nine  and  ten  at  night,  without  the  assistance  of  a 
telescope ;  they  appeared  like  lightnintr,  though  the  di- 
stance is  nearly  twenty-three  leagues  in  a  straight  line.  The 
principal  places  which  baron  Von  Zach  has  determined,  and 
where  there  arc  observers,  are  the  towns  of  Maa:debour<'-, 
Ilalberstadt,  (^uidlembourg,  Bernberg,  Cocthcn,  Dessau, 
1  Casscl, 
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Cassel,  Brunswick,  Wclfenbuttel,  Helmstadt,  Wernlgorde, 
Ilsemburg,  Naumburg,  Leipsig,  the  mountains  of  Peters- 
berg  near  Halle,  Weissenstein,  the  INieisner  in  Hesse,  the 
Gie^chen  near  Gottingen,  and  the  Possen  near  Sonder- 
Kauisn.  Each  place  will  be  determined  by  at  least  thirty  or 
foriv  observations.  Thus  the  celestial  arc  of  the  parallel 
will  be.  perfectly  determined.  He  will  repeat  the  same 
thing  in.  another  manner  the  next  year.  Baron  Von  Zach 
expects  that  he  shall  be  able  to  proceed  gradually  to  Nime- 
guen,  which  is  six  degrees  towards  the  west  in  the  fifty- 
second  parallel.  No  arc  of  longitude  will  have  ever  been 
measured  with  so  much  precision.  The  case  will  be  the 
same  with  the  meridian  of  the  Brocken.  There  are  already 
three  hundred  observations  of  latitude  with  a  multiplying 
circle  of  nineteen  inches  made  by  Lenoir,  to  whom  we 
are  indebted  for  the  largest  and  best  instruments  of  this 
kind.  He  has  just  constructed  one  for  Palermo,  in  Sicily^  ' 
U'here  M.  Piazzi  proposes  to  measure  a  degree;  but  artists 
of  this  kind  are  still  too  few  at  Paris.  M.  Jecker  has  made 
several  reflecting  circles  and  sextants  for  the  navy.  Baron 
Yon  Zach  employed  the  sun  and  the  eagle,  and  he  found  a 
singular  agreement :  the  results  will  appear  in  his  journal* 
Thirty  observations,  made  indiscriminately,  gave  him  the 
same  second  as  three  hundred  :  he  measured  a  base  of  a 
thousand  toises  to  within  an  inch.  Such  extensive  opera- 
tions have  never  been  conducted  with  so  much  exactness. 

Messrs.  Goldbach  and  Seyffert  have  determined  six  places 
of  the  electorate  of  Saxony  during  an  astronomical  tour> 
undertaken  for  the  purpose  of  pbscrving  the  signals  by  fire 
which  baron  Von  Zach  made  on  the  Brocken.  1  shall  men* 
tjon  only  the  two  principal  towns:  Eisleben  b\'^  32'  30'' 
and  s'  45"  in  time  to  the  west  of  the  meridian  of  Dresden; 
Mcrscburg  51°  21'  33"  and  V  29'^  to  the  west  of  the  meri- 
dian of  Leipzic.  The  last  determination  is  exceedingly 
exact,  having  been  verified  by  the  result  of  a  trigonome- 
trical measurement  begun  by  M.  Goldbach,  and  for  which 
he  had  been  collecting  for  several  years  the  best  instruments;  ^ 
namelv,  a  toise  made  by  Lenoir ;  a  repeating  circle  by  the 
same  artist ;  a  sextant  by  Ramsden  ;  a  circle  by  Baumann  ; 
a  steel  chain  of  fifty  feet,  con?;tructed  like  that  made  by 
Ramsdcn  for  general  Roy's  measurement;  a  clock  by  Syf- 
fert,  and  a  travelling  time-piece  that  beats  half  seconds. 
It  is  much  to  be  reirrettcd  that  so  zealous  and  able  an  ama- 
teur as  M.  Goldbach,  can  devote  only  a  small  part  of  his 
time  to  astronomy.  The  chronometer  he  employed  in  this 
journcv  was  made  bv  M.  SvATcrt. 

the 
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The  history  of  meteorology  is  every  year  connected  with 
that  of  astronomy  :  but  this  year  meteorology  has  furnished 
remarkable  phaenomena :  the  equinoctial  winds  have  been 
httle  felt,  and  the  autumnal  rains  were  very  weak. 

The  tide  at  the  end  of  March  ought  to  have  been  exceed- 
ingly strong,  according  to  the  theory  of  Laplace.  Traulec, 
of  Abbeville  paid  attention  to  this  object  at  that  place, 
and  sent  curious  observations  to  the  Board  of  Lonsfitude. 
M.  Maignon  observed  the  tides  at  Brest :  precautions  had 
been  taken,  and  indeed  if  the  v/est  wind  had  been  strong  we 
should  have  had  inundations.  We  request  from  every  quar- 
ter observations  on  the  tides;  and  daring  my  journeys  to 
Chcrburg  and  Ostend  I  had  the  pleasure  this  year  of  seeing 
that  scales  of  the  tides  are  preparing.  I  received  observa- 
tions from  M.  Caron,  a  lieutenant  in  the  navy  at  Ostend; 
and  T  have  been  a  witness  to  his  assiduity  and  correctness. 

The  thermometer  this  year  was  only  once  at  12°  30' of 
cold,  or  43°  of  my  new  thermometer.  The  heat  was  of  as 
long  continuance  as  it  was  extraordinary :  the  drought  lasted 
three  months  and  a  half,  yet  the  heat  was  only  i29°  30',  or 
37°  of  my  new  thermometer;  while  in  1753,  17^5,  and 
1  793,  it  was  at  42°  :  but  the  duration  of  it  occasioned  one 
of  ihe  hottest  summers  we  have  had  for  a  century.  If  I 
speak  of  my  new  thermometer,  it  is  because  the  division  I 
have  adopted,  which  is  more  philosophical,  more  natural, 
simpler,  and  more  convenient,  contains  nunibers  easier  to 
be  retained  :  every  body  speaks  of  30  and  40 ;  and  it  hap- 
pens, by  a  singular  chance,  that  these  numbers  30  and  40 
-are  those  which  express  the  moderate  and  scorching  sum- 
mers, the  mild  and  severe  winters,  the  degrees  of  heat  and 
of  cold.  These  numbers  hitherto  decried  will  be  ennobled 
by  becoming  the  key  of  the  therniometric  science.  Our 
ablest  artist  for  this  kind  of  instruments,  M.  Mossy,  known 
by  his  excellent  and  accurate  works,  has  undertaken  to  con- 
struct my  thermometers,  and  flatters  himself  he  shall  be 
able  to  extend  the  use  of  them. 

M.  Thulis  has  sent  us  observations  of  the  barometer, 
which  give  for  the  mean  height  at  the  borders  of  the  sea 
28  inches  2- 6  lines,  instead  of  2*2  lines  which  I  found  as 
the  mean  of  several  determinations.  M.  Burckhardt  found 
from  2-2  lines  to  2*8*.  There  still  remains  an  uncertainty 
of  half  a  line  in  regard  to  this  fundamental  determination 
of  meteorology.  It  exists  even  at  Paris  ;  for  the  thermo- 
meters at  the  observatory  indicate  half  a  line  more  than  that 

*  Connoiksance  dcs  Tcipps,  an  ij.  p.  349. 
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of  M.  Fleurieu  and  mine,  which  were  made  with  the  greatest 
care. 

The  water  of  the  Seine  sunk  lower  than  ever  before  ob- 
served. It  has  b.en  s^ea  lower  than  the  zero  at  the  Pont 
de  la  Touruelle,  or  the  law  water  of  171 9-  In  1731,  Sep- 
tember 23d,  it  was  o-i  inches  J  in  1742,  between  the  7th 
and  14th  of  September,  3  inches  j  m  1753,  from  Septem- 
ber 28th  to  October  1st,  l  inch;  in  1766,  December  5th, 
2  inches;  in  1757,  January  1st,  3|-  inches;  in  1778,  Sep- 
tember 8th,  4  inches;  in  1800,  August  8th,  Q\  inches  j 
and  in  1803,  from  the  12th  to  the  15th  of  September,  it 
fell  to  10  inches,  according  to  M.  Fiot,  inspector  of  the  sa- 
lubrity of  the  prefecturate.  The  year  concluded  with  a  very 
extraordinary  phaenomenon, — the  hurricane  of  December  28, 
— which  unroofed  houses,  overturned  chijnneys,  and  tore  up 
trees  by  the  roots,  in  a  njanner  never  before  known  at  Paris. 
Mr.  Wheatcroft,  an  Englishman,  settled  at  Caen,  and 
who  ha^  made  many  observations  on  the  variation  of  the 
magnetic  needle,  has  sent  us  a  memoir  on  the  aurorae  bo- 
reales.  He  has  observed  some  of  the  most  remarkable  ;  the 
nucleus  or  focus  of  which  seem  id  to  be  in  that  place  of  the 
heavens  which  corresponds  with  the  magnetic  pole :  I  gave 
the  position  of  this  pole  in  lat.  77°  and  long.  282°  from  the 
first  meridian*.  We  have  therefore  a  new  reason  for  be- 
lieving that  the  aurora  bortalis  is  an  electric  phaenomenon, 
for  it  is  well  known  that  there  is  a  great  aliinity  between 
electricity  and  magnetism. 

In  regard  to  the  position  of  the  magnetic  pole,  as  soon  as 
peace  takes  place  we  mean  to  propose  that  government 
should  send  observers  to  verify  on  the  spot  this  important 
and  curious  fact  in  natural  philosophy,  and  the  zeal  which 
it  shows  for  the  sciences  gives  us  reason  to  hope  that  our 
request  will  be  attended  with  success. 

I  shall  conclude  this  history  of  meteorology  with  an  ac- 
count of  a  fire-ball  which  burst  on  the  26th  of  April  near 
I'Aigle.  I  class  these  fire-balls  among  shooting  stars,  and 
T  has'e  enumerated  thirty-six  instances  of  them  f.  They 
have  given  rise  this  year  to  a  great  many  disj-ertations.  The 
noise  of  it  was  heard  at  Evreux,  Caen,  and  Havre.  A  great 
manv  stones  similar  to  those  collected  on  other  occasions  of 
the  same  kind  fell  at  I'Aigle.  They  were  analysed  by  Vau- 
quelin.  M.  Izarn  has  published  a  volume  on  this  subject 
under  the  title  of  Lithologie  Atmospherique.   Some  consider 

*  Connoissance  des  Temps,  an  13. 
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them  as  formed  in  the  atmosphere  ;  others  as  coming  from 
the  moon  in  two  days  and  a  half:  ^ome  ascribe  tliem  to 
volcanic  eruptions,  the  focus  of  which  is  unknown ;  and 
others  to  small  planets,  the  revolutions  of  which  liavc  by 
some  obstacle  been  suspended. 

After  that  which  appeared  June  17,  179S,  several  stones, 
one  of  which  weighed  twenty-six  pounds,  were  picked  up 
at  Villefranche,  near  Lyons*.  Hitherto  there  have  becri 
nine  inst:iriccs  of  such  stones  falling  from  the  heavens  :  they 
are  all  of  the  same  nature,  and  have  no  resemblance  to  anv 
of  those  knoun  on  the  earth  in  mines  or  near  volcanoes. 
As  for  my  part,  when  I  consider  that  these  stones  are  tria- 
ble; have  au  odour  of  suli)hur;  that  the  explosion  is  heard 
to  the  distance  of  thirtv  miles  round  ;  and  that  the  rolling 
noise  resembles  that  of  musketry  ;  it  appears  to  me  that  all 
these  circumstances,  collected  by  M.  Biot  in  his  learned  re- 
port, which  has  been  printed,  indicate  their  formation  in  the 
tire-ball,  which  is  heard  to  detonate.  Chemists  are  divided 
in  regard  to  the  possibility  of  this  formation  ;  but  M.  Cadet 
Gassicourt,  son  of  our  celebrated  chemist,  who  has  alreadv 
distinguished  himself  in  the  same  career,  and  who  has  pub- 
lished an  excellent  dictionary  of  chemistrv,  reasonctl  with 
me  in  this  manner: 

**  Hydrogen  gas  dissolves  sulphur,  charcoal,  phosphorus, 
zinc,  and  iron  :  its  gravity  is  not  thereby  sensibly  increased, 
and  it  may  rise  thus  charged  to  a  considerable  heicht." 

May  not  hydrosulphurets  which  assume  the  gaseous  state, 
and  which  dissolve  a  great  deal  of  earth  and  metals  and  vo- 
latile acids,  carry  with  them  silex  and  magnesia,  or  the  ele- 
ments of  the  latter,  which  is  strongly  suspected  to  be  a 
compound  bodv  ?  There  is  nothing  in  the  received  theories 
w  hich  opposes  this  idea.  If  the  constituent  principles  then 
of  atmospheric  stones  can  be  at  the  same  time  in  solution 
in  very  light  gases,  when  the  hvdrogen  gas  inflames  they 
will  be  formed  into  stones  ;  for  the  gas.  by  detonatino;, aban- 
dons the  bodies  it  held  in  solution ;  the  vacuum  which  it 
forms  draws  towards  the  centre  the  moleculae  of  the  revived 
substances ;  they  yield  to  the  general  attraction,  and  tend  to 
unite:  as  they  pass  irom  the  iluid  to  th^^  solid  state,  thev 
necessarily  disengage  enoutih  of  caloric  to  produce  incan- 
descence, and  that  vitrifieaiion  which  we  sec  at  their  sur- 
face, but  not  enough  to  fuse  them  or  oxidaic  them  entirely. 
Yesterday  t  the  Institute  received  trom  the  minister  Chaptal 
a  stone  of  seven  pounds  v.eight,  which  fell  on  the  8tii  ot' 

*  Jourml  dc  PIi' :,i<|'.)C,  Gtrmijia!.  nn  ii.  f  November  21,  1S05. 
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October  near  Apt,  la  Provence,  under  similar  circumstance?, 
and  which- resembles  all  the  others  of  the  same  kind*. 

I  shall  tern)inate  my  history  by  an  account  of  some  losses 
which  astronomy  this  year  has  sustained. 

M.  Pro$perin,  one  of  the  ablest  astronomers  of  Sweden, 
died  on  th€  2Bth  of  March,  at  the  age  oi"  sixty-four.  He 
gave  a  great  many  calculations  of  comets  and  of  longitudes' 
deduced  from  eclipj^cs,  which  may  be  seen  in  the  Transac- 
tions of  the  Academies  of  Stockholm  and  of  Upsal.  He- 
never  published  any  separate  work,  but  he  rendered  great 
service  to  astronomy  by  his  memoirs.  He  calculated  the- 
comet  of  1  795  f. 

We  lost  in  France,  on  the  7th  of  March,  the  oldest  of 
the  astronomers  in  Europe,  esteemed  for  his  long  labours^ 
Edme  Sebastian  Jeaurat.  He  was  born  Sept.  24,  1724;  he- 
was  the  vSon  of  an  ingenious  artist,  engraver  to  the  king, 
and  grandson  of  tiie  celebrated  Sebastian  Leclerc,  of  whom 
we  have  more  than  4000  engravings. 

His  uncle  Etienne  Jeaurat,  who  was  afterwards  painter  to- 
the  king,  taught  him  early  to  draw ;  and  an  intimate  friend 
of  the  family,  Lieutaut,  astronomer  of  the  academy,  in- 
structed him  in  the  mathematics.  He  improved  under  these 
two  masters ;  for  at  the  aae  of  twenty-two  he  obtained  a- 
medal  for  drawing  from  the  Academy  of  Painting,  and  in 
1749  he  was  employed  as  a  geographical  engineer  in  con- 
structing the  large  map  of  France,  6OO  square  leagues  of 
which  he  surveyed.  In  1 750  he  published  a  treatise  of  per- 
spective, which  has  always  been  of  great  use  to  painters  in' 
consequence  of  the  clearness  of  the  operations  and  demon- 
strations. In  1733  he  was  professor  of  mathematics  in  the 
military  school,  the  first  established  provisionally  at  Vin- 
cenne,  where  I  had  an  opportunity  of  knowing  him. 

I  engaged  him  to  cooperate  in  our  astronomical  labours, 
for  which  we  were  then  in  want  of  assistants.  Jeaurat  ex- 
erted himself  with  zeal:  he  calculated  the  oppositions  of 
17.35  and  following  years;  he  observed  the  comet  of  1759 
and  that  of  176O;  and  he  gave  analytical  formulae  for  cal- 
culating the  motions  of  the  planets.  His  formulae,  contain 
the  sixth  power  of  eccentricity,  and  prove  that  he  possessed 
great  readiness  in  analysis,  which  at  the  time  was  rarely  cm - 
ployed  by  astronomers. 

'i'he  acadcmv  published  several  of  his  memoirs  in  the 
collection  Di's  Savans  Etraiicrcrs  in  1 7(i3  ;  and  the  same 
year  he  participated  with  Bailly  in  the.  suflV^igcs  of  the  aca- 

*  Sec  Monitc\ir,  November  24. 
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demy  for  succeeding  the  abbe  De  la  Caille,  and  they  were 
both  nominated. 

The  vohinies  of  this  society  for  twenty-five  years  contain 
memoirs,  obseryations,  and  calculations  by  him.  In  1766 
he  gave  new  tables  of  Jupiter,  which  appeared  with  the 
theory  formed  by  Bailly  for  the  satellites  and  the  diplauti- 
diau  telescope,  which  he  constructed  with  Navarre,  aa  in- 
genious optician.  After  the  year  1 763  he  obtained  a  wooden 
observatory  at  the  military  school,  together  with  some  in- 
struments;  but  in  176s  the  duke  Dc  Chatelct  enabled  him 
lo  construct  a  complete  and  more  solid  ob^ervatorv,  which 
in  1788  led  him  to  the  building  of  the  present  one,  which 
is  one  of  the  most  useful  in  Europe. 

In  1773  he  succeeded  me  in  the  calculation  of  the  Con- 
noissance  cles  Tewps.  He  published  in  succession  twelve 
volumes,  each  of  which  contains  new  things  ;  tables  by  dif- 
ferent astronomers,  and  many  calculations  ;  a  reduction  of 
the  large  English  catalogue  of  stars;  calculations  of  the 
moon  ;  a  determination  of  the  longitude  of  all  countries, 
the  most  extensive  that  ever  appeared  ;  the  position  of  the 
steeples  of  Paris,  deterniined  with  the  assistance  of  M.  Prony 
and  another  engineer ;  tables  of  aberrations,  and  other  ob- 
jects useful  to  astronomy.  The  Institute  paid  him  a  flat- 
tering compliment  by  nominating  him  a  member  on  tlic 
25th  of  December  1796,  though  there  were  a  great  nunibcr 
of  well  knou  n  and  respectable  competitors.  When  he  was 
no  longer  able  to  labour  on  account  of  his  age,  he  still 
interested  himself  in  favour  of  astronomy.  He  assisted 
M.  kotrou  in  observing  the  last  transit  of  Mercury  over 
the  sun  on  the  9th  of  November  1S02,  though  then  seventv- 
eight  years  of  age. 

After  rendering  justice  to  Jeaurat  in  regard  to  the  con- 
stancy of  his  labours,  it  is  my  duty  to  observe  that  he  was 
equally  esliniable  by  his  character.  He  was  beloved  l)y  his 
]Hij/ils  at  ihe  militar)'  school  and  to  ins  associates  in  ihe 
academy.  1  have  seen  liim  do  a  kindness  with  great  plea- 
sure, and  even  to  some  who  had  oflended  him. 

Father  Kautsch,  whose  calculations  of  eclipses  I  have 
quoted,  died  at  Leutomisehel,  in  Moravia. 

M.  Witzlcben,  who  translated  into  (.jcrman  the  abridg- 
ment of  my  astronomy,  died  on  the  23d  of  April. 

An  astronomical  poet  deserves  to  participate  in  our  re- 
pret  : — Dominic  Hieard,  born  at  Toulouse  on  the  CSd  of 
March  1741,  died  at  i'aris  on  the  28th  of  January  1803.  He 
is  known  by  a  translation  of  Plutarch,  and  by  a  long  poem 
on  the  sphere,  wiiicli  is  very  correct,  and  written  in  an  in- 
teresting maimer. 

Be  HI.  Lf.'M 
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III.  Letter  from  John  Flaxman,  Eaq.  to  the  President 
and  Council  of  the  Royal  Academy  of  London-'^. 

GENTLEMEN, 

JLt  is  well  known  that  the  late  demand  made  by  France  on 
Rome  for  the  finest  works  of  Greek  sculpture  and  the  best 
paintings  in  that  city  produced  two  petitions,  from  different 
bodies  of  French  artists,  to  the  executive  directory;  one  pray- 
ing that  those  works  might  not  be  removed,  signed  David, 
Giroudct,  Vincent,  &c.,  which  was  answered  by  a  second, 
blaming  the  first,  and  desiring  that  all  the  fine  works  might 
be  immediately  brought  into  France,  to  form  an  univer- 
sity, in  which  all  nations  should  be  obliged  to  study  the 
arts  of  design,  signed  by  Hubert,  and  thirty-eight  other 
artists. 

This  question,  whether  the  fine  works  should  be  brought 
from  Italy  to  Paris,  is  of  the  greatest  importance  to  art, 
science,  and  literature,  and  of  consequence,  in  this  re- 
spect, to  all  Europe;  and  although  it  is  much  more  likely  to 
be  decided  by  force  than  reason,  yet  every  artist,  of  what- 
ever country,  will  have  an  equal  right  with  the  petitioners,  to 
consider  the  object  of  this  latter  petition  and  its  probable 
consequences. 

I  shall  therefore  avail  myself  of  this  privilege  ;  and  with- 
out engaging  in  any  political  discussion  further  than  is  abso- 
lutely necessary,  T  shall  examine  the  arguments  contained 
in  this  second  petition  by  the  test  of  truth  only. 

I  shall  first  consider  upon  what  pretence  the  French  na- 
tion have  made  this  demand  on  the  papal  state,  and  how 
far  it  is  reasonable  with  respect  to  the  rest  of  Europe.  When 
compensation  is  demanded  by  one  state  from  another,  it  is 
for  some  injury  or  loss  sustained  :  but  France  has  sustained 
neither  loss  nor  injury  from  the  papal  state ;  on  the  con- 
trary, by  the  formation  of  the  French  republic  and  the  pro- 
gress of  the  French  arms  in  Italy,  the  papal  state  has  lost 
the  provinces  of  Avignon,  Bologna,  and  I'Vrrara;  and  there- 
fore in  justice  the  Romans  might  demand  a  compensation, 
from  France ;  and  without  doubt  would  were  they  strong 
enough  to  make  their  claim  good.  The  memorial  says  : 
^'  The  French  artists  were  persecuted  by  the  Romans,  and 

*  IlaviDia;  been  favoured  with  a  copy  of  this  letter,  which  was  written 
about  seven  years  ngo,  wlicn  the  French  demanded  from  Rome  rh'.se  in- 
estimable works  of  art  v/hich  have  since  been  transported  from  that  cirv, 
we  are  persuaded  our  readers  in  general  will  feci  gratified  by  seeing  it 
preserved  in  our  woik.— 'Edit. 

have 
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have  escaped  from  their  barbarity."  However,  thi?  perse- 
cution, as  it  is  called,  was  oniy  an  endeavour  on  the  part  of 
the  Roman  government  to  secure  itself  against  an  attempt 
made  by  Messrs.  La  Flotte,  Basville,  and  tlieir  adherents, 
to  excite  a  revolution  in  the  city.  All  of  this  party  were 
sent  out  of  the  territory;  such  as  had  been  imprisoned  were 
indenmified  for  their  losses,  and  such  as  had  no  money  were 
supplied  i)v  the  Roman  government  with  a  sufficiency  to 
bear  their  travelling  charges.  From  this  statement  it  i;> 
certain  that  there  is  no  justice  in  the  claim  which  France 
has  made  :  now  let  us  see  how  far  it  is  reasonable  respect- 
ing the  rest  of  Europe.  The  petitioners  say  :  *^  if  we  re- 
quest that  the  mastt-r-pieces  of  art  should  be  transported 
hither,  it  is  solely  for  the  honour  and  glorv  of  the  French 
name,  and  the  veneration  in  which  we  hold  those  great  ef- 
forts of  genius."  Upon  this  it  may  be  remarked  that  the 
codes  of  law  in  all  countries  consider  such  veneration  for 
valuables  as  criminal  in  an  individual;  for  instance,  if  any 
one  should  break  open  another  man's  hour^e  and  by  Ibrce 
carry  away  any  fine  statue  or  gem,  the  laws  of  En""laud 
would  hang  him  for  liis  virtu.  Xov/  this  crime  is  corlainlv' 
not  diminished,  but  agtiravated,  when  it  is  extended  to  a 
hundred  gems  or  statues,  and  committed  against  a  whole 
nation  instead  of  an  individual. 

Jjut  the  arts  of  design  arc  cultivated  in  different  degrees  in 
most  countries  of  Europe.  Fine  museums  of  sculpture  and 
painting  have  been  formed  in  Naples, Tuscany,  Spain,  Cier- 
many,  England,  and  Rus-^ia;  each  of  these  countries  doubt- 
less would  be  glad  to  give  such  an  increase  to  their  museums 
as  should  make  thciii  universities  for  the  world  to  study  in. 
Let  us  now  suppose  each  of  those  powers  to  be  animated 
by  the  same  sentiments  of  patriotism  with  the  petitioners, 
to  decorate  their  countries  with  the  spoils  of  Rome  ;  and 
that  the  emperors  of  Russia  and  (-Jcrmany,  the  kinos  of 
Pruc.sia,  England,  S[)airi,  and  Naples,  and  tiie  grai;d  duke 
of  Tubcanv,  should  severally  say,  "  The  honour  and  giory 
of  my  country  and  the  veneration  in  which  1  hold  those 
fine  works  have  m:ule  me  determine  to  bring  them  into  my 
own  capital."  VV^bat  would  be  the  consequences  of  all  this 
patriotism?  Discord!  war!  Eunjpe  would  be  more  abun- 
dantly deluged  wilhblof)d:  the  possessors  of  those  works 
would  be  destroyed,  as  well  as,  most  likely,  the  fine  works 
themselves  in  the  eont«-st.  Such  patriotism  is  not  virtue; 
it  is  a  splendid  vice.  That  patriotism  alone  is  virtue,  by 
which  we  provide  for  the  good  of  our  own  country  without 
doing  any  thing  that  interferes  with  the  happiness  or  wel- 

H  3  fare 
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fare  of  another.  Tliis  is  the  only  way  in  which  we  can 
honour  our  country,  and  not,  by  behaving:  hke  highway 
robbers  or  pirates,  in  bringing 'home  whatever  valuable 
plunder  we  can  seize. 

Thus  we  sec  that  the  intended  removal  of  the  fine  works 
of  sculpture  and  painting  is  as  unreasonable  respecting  the 
rest  of  Europe  as  it  is  unjust  respecting  Rome;  for,  as  France 
does  not  appear  to  have  any  claim  upon  Rome  for  com- 
pensation, any  ofher  pica  might  be  urged,  with  as  much 
reason,  by  any  other  country  of  Europe. 

It  France  in  her  demand  on  Rouie  for  those  works  had 
any  niotive  of  state  poJicy,  or  view  of  indemnilication  for 
general  losses,  these  I  can  say  nothing  to,  as  being  out  of 
the  way  of  my  intention,  which  was  to  enter  into  no  poli- 
tical discussion  :  hut  surely  it  may  be  said  that  these  works 
supply  no  means  to  support  a  war;  and  it  must  be  doubtful 
whether  their  removal  to  Paris  would  facilitate  the  study  of 
design  even  in  that  city;  whilst  the  great  community  of 
arts  and  letters  both  of  the  present  and  future  ages,  natives 
as  well  as  foreigners,  would  have  reason  to  blame  France 
for  having  dismembered  the  university  of  the  world. 

However,  before  I  quit  this  part  of  the  subject,  I  shall 
iiotice  one  argument  of  the  petitioners  for  wishing  to  bring 
those  works  to  Paris  :  it  is  this  : — "  The  Romans,  although 
antientlv  rude  and  unpolished  themselves,  civilized  their 
nation  by  transplanting  into  it  the  productions  of  con- 
quered Greece."  It  is  true  that  the  Roman  orators  and 
poets  owe  almost  the  whole  of  their  splendour  to  what  they 
bad  learned  from  the  Greeks.'  But  Rome  profited  little  by 
Grecian  philosophy  and  mathematics ;  they  were  reduced  to 
be  the  handmaids  of  politics  and  war  in  'that  metropolis ; 
and,  according  to  the  testimony  of  Pliny  the  elder,  as  well 
as  the  remaining  motmmcnts,  we  have  but  slight  grounds 
to  believe  that  all  the  painting  and  sculpture  brought  from 
Greece  ever  produced  a  Roman  artist  of  real  excellence  ;  on 
the  contrary,  it  has  been  supposed  that  the  geniiis  of  Rome 
was  buried  under  the  ruins  of  Greece. 

I  shall  nov/  consider  how  far  it  is  possible  to  make  France 
an  university  for  the  ,arts  of  design  equal  to  Italy. 

The  petitioners  desire  that  France  may  become  the  uni- 
versity for  the  arts  of  design  in  the  following  words  : — "  It 
is  necessary  that  all  nations  should  henceforth  borrow  the 
tine  arts  from  us  with  the  same  eagerness  they  formerly 
imitated  our  follies;  and  when  wc  shall  have  granted  them 
peace,  they  will  be  anxious  to  come  to  this  country  to  imi- 
tate the  wisdom  and  taste  which  those  works  of  genius  im- 
part.'' 
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part."  But  let  us  see  what  advantages  of  this  kiixl  France 
possesses,  or  is  likely  to  be  possessed  of,  in  companion  with 
Italy. 

An  university  or  sciiool  in  which  all  nations  are  to  study 
'/he  arls  of  design  should  possess  all  possible  assistance  to 
the  progress  and  exercise  of  painting,  sculpture,  and  archi- 
tecture.    This  supposes  the  greatest  number  and  variety  of 
the  most  excellent  works  of  Grecian  sculpture,  groups,  sta- 
tues, busts,  and  bas-reliefs,  in  marble  and  bronze  ;  as  like- 
vise  gems  and  medah-;,   of  paintings,  the  greatest  number 
and  variety  of  antieat  Greek  or  Roman  paintings  and  mo- 
saics ;  as  also  the  best  of  those  works  which  have  been  pro- 
duced since  the  revival  of  the  arts.     This  university  should 
be  situated  in  a  country  abounding  with  buildings  er>.'ctcd 
from  the  remotest  antiquity,  through  the  barbarous  ages 
down  to  the  revival  of  the  Grecian  orders  in  the  fifteenth 
century.     Here  the  student  of  architecture  should  sec  and 
study  the  palaces,  temples,   basilicos,  theatres,  amphithea- 
Xics,  baths,  aqueducts,   fountains,   tonibs,  chapels,  altars, 
sarcophagi,   and  whatever  else  of  public  or  private  building 
or  decoration  might  enable  him  to  make  the  most  profound 
and  jx'rfcct  studies  in   his  art :    the   painter  and  srulptor 
should  be  ex  ited  bv  the  objects  to  a  habit  of  copying  fine 
living  models  and  draperies :  they  should  have  easy  access 
to  able  masters  for  instruction.     The  local  situation  of  such 
a  school  should  be  connected  with  the  classical  history  of 
the  works  which  it  contains,  in  order  that  the  natural  con- 
nection between  the  arts  of  design  and  the  belles  Ictlrcs  may 
be  preserved.     The  very  climate  itself  should  be  favtnirabic 
to  grand  forms  of  countenance  and  person,   to  the  limbs 
being  more  uncovered  than  iu  colder  coimtrics  ;  to  careless 
and  variegated  groups  and  actions,   and  flowing  draperies. 
This  school  of  art  should  likewise  lie  in  the  high  road  to 
Greece  and  Kgypt,  Syria,  Balbec,  and  Palmyra,  to  enable 
such  as  would  studv  art  and  science,  and  their  source,  to 
make  the  easier  journeys  into  those  countries.     Now,  as 
Italy  is  the  only  countrv  in  the  world  that  has  all  tluse  ad- 
vantages,  it  is  evident  that  is  the  university  in  which  all 
ations  must  study  the  arts  of  desitrn. 
France,  on  the  contrary,  wants  llicm  all  in  common  u  ith 
her  neiohbours.      In  France  there  is  no  scries  of  Greek  and 
Roman  buildings  for  architects  to  study  ;  in  France  there  is 
no  collection   of  anti<jue  sculpture  worth  notice ;   nay,  In 
this  respect,  perhaps,  England,  Saxony,   Prussia,  JUissia, 
and  Spain,  excel  her;  for  in  those  coimtrifs  t'.iere  are  very 
iiuc  collections  of  iuitient  sculpture,  notwithstanding  that 
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all  the  first,  second,  and  perhaps  third  class  remain  in  Italr, 
whcve  everv  tnie  lover  of  arts  and  letters  must  hope  they 
may  long  continue.  In  P..ris  there  is  certainly  an  extensive 
and  valuable  coliection  of  pictures,  which  will  be  of  the 
greatest  assistance  to  painters  preparatory  to  their  studies  in 
Rome.  Among  the  works  ot  chiefest  merit  are  the  Luxem- 
bourg Gallery  by  Rubens,  some  pictures  of  Raphael  and 
Corregio,  the  Battles  of  Le  Bi  an,  aad  the  Life  of  St.  Bruno 
by  Le  Sueur.  But  tne  paintings  of  greatest  excellence,  upon, 
the  study  of  which  alone  a  historical  painter  can  hope  to 
become  great,  remain  ia  Italy ;  and  there  the  best  of  them 
musi  remain,  as  their  sizes  are  enormous,  and  they  are 
painted  on  walls.  The  paintings  which  we  allude  to  are 
jNiichael  Angelo's  Last  Judgment,  and  the  Cielinn;  in  the 
Capclla  Sestini ;  the  Martyrdom  of  St.  Peter  and  the  Con- 
ve:S:on  cf  St.  Paul  in  the  Capjlla  Paulini,  bv  the  same  ar- 
tist ;  the  Chambers  oi  Raphael  in  the  Vatican  ;  the  Chapel 
painted  by  Signoielli  at  Orvietto ;  paintings  of  Titian  in 
the  Ducal  Palace  of  V^enice,  and  the  Domes  by  Corregio 
arid  Parmegiano,  Sec.  S.  c.  To  which  I  may  add  the  an- 
ticnt  paintings  in  Naples  ;  for  these  are  in  Italv,  although 
no:  of  the  number  cf  immovables.  If  to  the  objections 
already  stated  we  add  the  disadvantages  of  the  climate  and 
local  situation  of  France  in  comparison  with  Italy,  we  shall 
immediaicly  see  that  nothing  less  than  a  new  dispensation 
of  Providence,  and  arran2:ement  of  things  in  this  part  of  the 
globe,  can  ever  give  France  the  advantages  which  Italy  pos- 
sesses as  an  universi;y  for  the  arts  of  design. 

If  it  should  appear  from  what  has  been  said  that  this 
scheme  of  making  France  the  universitv  is  impracticable  as 
well  as  unreasonable  and  unjust,  all  the  lesser  arguments 
of  the  petitioners  must  of  course  fall  to  the  ground ;  but  if 
any  one  is  dissatisfied  with  what  has  been  advanced,  although 
I  could  produce  other  arguments  I  cannot  produce  stronger 
4o  convince  him. 

It  would  be  great  and  disinterested  in  France,  as  she  is 
valiant  in  war,  to  be  moderate  in  peace,  and  to  suffer  Italy 
to  remain,  as  it  has  been,  the  university  for  all  nations  to 
study  in,  from  which  she  will  ultimately  derive  much  greater 
advantages  in  common  with  the  rest  of  Europe  than  she  can 
in  future  by  dismembering  that  venerable  school.  Such  an 
inalance  of  moderation  would  secure  to  France  the  praise 
of  the  present  and  future  generaticmi; ;  it  would  prove  that 
her  love  for  the  fine  arts  is  ccjual  to  her  professions  :  those 
inestimable  collections  sitfuild  be  sacred  and  inviolable  which 
arc  contained  in  Romcj  Florence,  and  Naples,  cities  so  con- 
veniently 
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vpniently  situated  for  communication  with  each  other,  and 
which,  toiicther  with  the  surrounding  tountrv,  make  up  the 
great  university  of  Italy,  which  may  be  said  immediately  or 
mediately  to  have  produced  all  the  great  restorers  of  arts  and 
letters.  '1  he  colleciions  ot  Hom.e  are  not  in  the  same  danoer 
ot  being  dispersed  as  tonnerly ;  for  all  the  fine  works  of  art 
which  have  been  found  or  purchased  for  manv  vears  past 
are  lodged,  in  the  Clementine  museum,  and  belong  to  the 
Koman  people ;  the  nephews  of  popes  do  not  now  marry 
into  the  families  of  cro\\  ned  heads,  and  bv  that  means  &"ive 
their  powerful  relations  the  power  to  seize  their  col'ections 
by  inlicritance ;  besides  which,  the  Kf)man  government  wiil 
in  tuture  permit  only  duplicates  of  antique  statues  or  ip.'.rior 
works  to  pass  out  of  the  state. 

I  can  assure  the  petitioners  that  the  Barberini  and  Gius- 
tinlan  collecti<^ns  are  not  "  wholly  carried  olf:"  it  is  true 
that  a  tew  years,  back  some  few  articles  were  injudiciously 
sold  oi:t  of  them  ;  but  they  are  at  this  lime  great  and  valua- 
ble collect!<>ns  :  I  can  assure  them  likewise  that  four  of  the 
best  statues  and  some  other  articles  from  the  Negroni  col* 
lection  are  in  the  Clementine  museum  in  Rome. 

Having  gone  through  an  cxammalion  of  the  object  and 
principal  arguments  of  the  petition,  it  only  remains  to  say 
something  concerning  those  by  whom  it  is  signed.  Several 
q\  them  are  persons  highly  esteemed  for  their  industry  and 
talents  in  j)a;nting,  sculpture,  and  architecture.  In  this 
Jatter  study  the  French  have  been  particularly  successful; 
and  in  this  place  I  cannot  forbear  doing  justice  to  the  merits 
of  my  former  iViend  nnd  fellow-student  in  Rome,  M.  Percier, 
although  he  is  not  of  the  number  of  the  peiitionvis  :  he  is 
a  man  of  uncommon  virtue,  his  compositions  are  the  most 
beautiful  aiehiiectural  assemblages;  his  drawings  have  been 
much  admired,  and  sold  for  large  sums  in  I'nsrlaud.  From 
a  considerable  knowledge  of  several  of  the  petitioners  whilst 
we  pursued  our  studies  at  the  same  time  in  Rome,  I  shaH 
set  down  the  following  anecdote  onlv  : — About  ten  veari 
since,  a  M.  Drouvais  died,  who  was  a  pensioner  of  the 
French  academy  in  that  city.  He  was  universallv  reij^retted 
for  his  extraordinary  talents  in  painting.  His  fellow  -stu- 
dents, eleven  in  number,  instantly  agreed  to  honour  him 
with  a  niarblc  monument.  M.  Michalion,  one  of  the  prc- 
.«ent  petitioners,  was  the  sculptor  employed,  and  noblv  nave 
his  labour;  the  c)ther  students  puid  by  subscription  lor  the 
marble  and  f)ther  expenses  out  of  their  little  pensions  of  six 
.shillings  per  week  allowed  by  their  e;overnment  to  each,  ex- 
4:lusive  of  their  board  and  lodging  in  the  academy.     The 
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design  was  the  side  of  a  large  altar  ;  the  pediment  presented 
a  medallion  of  the  deceased  :  on  the  dodo  were  three  figures 
in  has  relief, — Painting  wrote  his  name,  Sculpture  supported 
her  arm,  and  Architecture  looked  on  with  a  mournful  coun- 
tenance. I  have  introduced  this  anecdote  to  inform  Eng- 
lishmen of  particular  virtues  and  talents  in  an  enemy's 
country  which  otherwise  might  not  be  so  generally  known, 
and  to  let  Frenchmen  see  that  we  can  acknowledge  what- 
ever is  praiseworthy  in  them  with  as  nmch  zeal  as  they 
would  themselves. 

I  have  only  to  add  my  earnest  wishes  as  an  Englishman 
and  a  real  lover  of  my  country,  that  we  may  in  future  cul- 
tivate the  arts  of  design  with  as  much  fervour,  and  labour 
as  indefatigabiy  to  bring  them  to  perfection,  as  the  French 
have  done,  by  those  means  only  which  arc  just  and  ho- 
nourable. 

I  have  the  honour  to  be,  &c. 


IV.  New  Method  of  separathig  Tin  and  Copper  from  Bell- 
MetaL     By  C.  Anfrye,  A':say  Master  of  the  Mint*. 

J^  RANGE,  deprived  by  war  of  many  of  the  products  which 
commerce  afforded  her  in  ordinary  times  from  foreign  coun- 
tries, was  not  very  long  ago  almost  totally  destitute  of  cop- 
per. Pressed  by  the  distress  which  the  scarcity  of  this  metal 
occasioned  in  the  casting  of  artillery  and  other  articles  for  the 
conmion  purposes  of  life,  all  the  enlightened  chemists  were 
called  together,  and  from  their'  knowledge  that  assistance 
was  demanded  v^hich  the  science  they  professed  could  af- 
ford towards  warding  off  the  impending  danger.  These 
expectations  were  not  disappointed  :  its  hopes  were  realized 
even  beyond  the  point  to  which  they  were  directed.  In  thp 
year  \79-2  all  the  French  cheniiots  were  busied  in  finding 
out  an  easy  and  expeditious  method  of  separating  the  copper 
from  the  other  meta!  of  which  their  church  bells  were  ma- 
nufactured ;  the  only  source  fro.m  which  copper  could  be 
obtained.     They  were  succcssfiil  in  their  attempts,  and  the 

'*■  FtoiTi  a  nianiiscript  of  C-  Anfryc's  not  yet  printed,  communicated 
by  Dr.  Bourlaye  to  j.rofcssor  TromsdorfT,  and  inserted,  by  permission, 
in  Gehlen's  New  Journal  of  Ciitinistry,  vol,  i.  part  z.  p.  213,  whence 
thii  iranslrilion  is  nnde. 

Dr.  Bourlaye  reinnrks,  that  liy  this  in (.^e;-; ions  invention  the  republic  of 
Ffance  h.is  saved  upward  or  seven  millions  of  pounds  of  copper  and  one 
million  of  pounds  of  tin,  which  were  thrown  away  as  an  useless  refuse 
of  the  procci^  forracily  adhered  to  for  separatintj  copper  from  bell- metal. 
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method  pointed  out  by  Fourcroy  was  deemed  the  most  ad- 
vantageous. 

The  method  pointed  out  by  this  great  chemist,  whicli 
was  universally  adhered  to,  consisted  in  oxidizing  one  part 
of  the  bell-metal  from  whieh  the  copper  was  to  be  extracted, 
and  uniting,  by  long  continued  agitation,  the  oxidized  poi- 
tion  with  another  quantity  of  the  same  metal  rendered  Huid 
by  fusion.  The  oxygen  of  the  oxidized  metal  became  thus 
transferred  to  the  fused  tin  of  the  merely  melted  beli-met<-vl; 
and  the  copper,  at  least  a  considerable  quantity,  was  se- 
parated. 100  parts  of  bell-meral  treated  in  this  manner 
yielded  from  50  to  00  of  copper,  besides  a  considerable 
quantity  of  slag,  vitreous  dross  or  glassy  oxide,  consisting 
of  oxide  of  copper  and  oxide  of  tin. 

The  complete  reduction  of  this  vitreous  oxide  proved  ex- 
tremely difficult :  the  great  excess  of  oxide  of  tin  which  it 
contained  prevented  its  complete  fusion ;  the  reduced  par- 
ticles of  copper,  in  whatever  manner  the  reduction  had  been 
accomplished,  could  not  sink  through  the  viscous  matter,  and 
the  particles  of  metal  could  not  be  collected  into  one  mass; 
at  least  no  csconomical  method  could  be  au\iscd  which  could 
be  adhered  to  in  the  large  way.  Tlius  scvejal  millions  of 
capital  remaiued  as  dead  stock,  and  it  became  a  national 
question.  Whether  it  would  not  have  been  better  never  to 
pursue  this  attempt  of  procuring  copper  from  bell-metal, 
than  to  sacritiee  the  original' com  pound? 

Several  attempts  were  made  to  render  the  prodigious 
quantity  of  slag  or  vitreous  refuse,  which  was  soon  pro- 
duced, useful  for  other  purpose  s  :  but  they  all  failed,  aiui 
no  hopes  remained  of  hrinuing  them  to  account ;  except  of 
reconverting  them  again  into  bell-metal  by  a  fresh  addition 
of  metallic  copper. 

In  eontem|)lating  this  subject  I  persuaded  niyself  that 
the  decompo^ition  of  bell-metal  v.-a.>,  perhaps,  possible  bv 
completely  converting  one  (.'f  its  compounds  into  a  perfect 
ghihS  of  oxide,  iicfore  f  atlenijUed  this,  I  reduced  tlie  slag 
obtained  in  Tonrcroy's  process  to  th.c  m'.tallie  state,  in  order 
to  learn  its  precise  nature.  The  result  was  a  white  brittle 
metal. 

I  then  took  3  cwt.  (»f  this  metal  and  oxidized  two  of  it, 
in  order  to  reserve  the  other  tjiird  for  deoxidizing:  tlic  copper 
of  the  first  oxidized  part,  by  abstraeliiig  from  it  its  oxygen, 
by  the  admixture  of  the  third  unoxidized  portion.  The 
product  was  a  mixture  of  oxide  of  tin  and  partieles  of  me- 
tallic copper  slightly  adhering  together,  fr(  ni  which  the 
creatcbt  p.u  l  of  the  cxiile  of  tin  could  be  separated  by  mere 
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ablution  and  other  mechanical  efforts.  The  more  pondera- 
ble part  ot"  this  ma.-s,  thus  freed  from,  the  grcaiest  portion 
oi  Hs  oxide  of  tin,  was  fusible^  axid  a  bad  kind  of  cajinon- 
metal  consisting  of  0*80  of  tin  and  0"'20  of  copper.  It  was 
far  too  brittle,  on  account  of  its  containing  too  much  tin. 
There  was  also  agam  a  loss  m  the  oxide  of  tin,  which  car- 
ried away  with  it  a  portion  of  copper  in  the  process  of  ab- 
lution. 

This  process  not  being  satisfactory,  T  attcTipted  to  sepa- 
rate the  portion  of  tin  which  was  united  to  the  copper  ob- 
tained in  the  before-mentioned  process,  by  fusing  it  with  a 
substance  capable  of  effecting  a  complete  fluidity.  I  sub- 
stituted for  that  purpose  common  glass,  and  I  found  that 
it  completely  succeeded.  Pursuing  this  method,  I  became 
soon  sensible  that  this  process  was  not  so  ceconomical  as  1 
first  imagined,  for  one  part  of  the  white  metal  absolutely 
required  three  of  glass.  The  great  quantity  of  glass  con- 
sumed, which  was  also  lost,  (for  it  could  only  be  used 
once,)  w-as  a  sufficient  reason  for  giving  up  this  proceed- 
ing :  in  short,  the  process,  on  account  of  the  great  bulk  of 
the  mass  as  well  as  the  real  value  of  the  wasted  flux,  made 
its  prosecution  in  the  larg.-  way  unadmissible. 

Having  found  in  some  other  experiments  that  the  oxide; 
of  tin  obtained  by  digesting  strong  nitric  acid  upon  tin  was 
reducible  by  1-  10th  of  charcoal,  I  had  recourse  to  the  latter. 
\Vithout  detailing  all  the  different  processes  which  proved 
imsuccessful,  I  shall  merely  stale  that  method  which  suc- 
ceeds best  in  the  large  way,  and  which  is  as  follow  s  : 

Let  the  slag  from  which  the  metals  are  to  be  extracted  be 
ground  to  pov-der;  mix  it  Vvith  0*08  of  charcoal  powder, 
and  fuse  the  mixture  in  a  reverbcratory  furnace  for  six 
hours ;  after  which  remove  the  fused  metal  in  the  usual 
manner.  The  orlass  which  covers  the  reduced  metal  is  to 
be  put  aside  for  further  reduction  ;  for  it  is  capable  of  yield- 
ing a  metal  of  0'73  of  tin  and  0-25  of  copper. 

The  metal  thus  obtained  bv  means  of  charcoal  always 
consists  of  from  45  to  30  of  copper  and  an  equal  quantity 
of  tin.  To  diminish  its  quantity  of  tin  it  must  again  be 
fused  in  a  reverbcratory  furnace  capable  of  exposing  a  large 
surface  of  the  fused  metal  to  the  contact  of  air :  by  this 
means  its  surface  soon  becomes  covered  with  a  crust,  con- 
sisting of  oxide  of  tin  and  oxide  of  copper.  Bv  thus  keep- 
incr  the  nictal  melted  for  some  time  it  soon  becomes  con- 

O  .  .... 

verted  into  bell-metal,  and  when  this  is  acconiplished  it 
jinist  be  drawn  from  the  furnace. 

The  gray  oxide  which  is  during  this  process  obtained, 

when 
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when  reduced  in  the  meltingfurnace  yields  a  compound  con- 
sisting of  0"  75  of  tin  and  0* -25  of  copper.  This  metal  is 
put  togctiier  with  that  obtained  from  the  vitreous  refuse 
mto  the  calcining  furnace,  and  the  whole  oxidized  to  a  cer- 
tain point.  The  first  oxide  which  is  formed  is  white  and 
light,  but  it  gradually  becomes  coloured.  At  this  period 
the  oxide  produced  is  not  merely  oxide  of  tin,  but  a  mix- 
ture of  oxide  of  copper  and  oxide  of  tin.  The  ibrmation 
of  this  oxide  serves  the  operator  to  judfre  of  the  qualitv  of 
his  oxidizing  metal;  for,  the  moment  this  oxide  begins  to 
appear,  the  metal  consists  of  equal  parts  of  tin  and  copper, 
and  it  ceases  to  appear  when  the  metal  is  in  the  state  of  bell- 
metal  :  just  before  this  takes  place  the  oxide  becomes  very 
black. 

As  the  metal  is  brought  to  this  standard  it  is  drawn  from 
the  furnace,  in  order  to  procure  from  it  again,  as  before, 
metallic  copper  and  a  vitreous  oxide 3  which  is  again  treated 
a»  already  stated. 

All  the  oxide  obtained  during  the  different  processes 
must  be  reduced  by  means  of  charcoal  in  the  melting 
furnace. 

If  it  should  happen  tliat  the  tin  obtained  by  these  pro- 
cesses contains  copper,  let  it  be  again  fused,  and  cool 
slowly  so  far  till  a  piece  of  paper  let  fall  upon  it  docs  not 
become  charred.  The  tin  may  then  be  ladled  off,  and  the 
copper  will  be  found  at  the  bottom  adheriny;  to  a  portion 
of  tin  onlv,  which  may  be  got  rid  of  by  oxidation. 


V.   On  the  supposed  new  ]\Tefal  lately  discovered  in  Platina, 
By  Jos.  HuMK,  Esq. 

^     „  To  Mr.  niloc/i. 

Dear  sir, 

JL  HE  new  metal  lately  obtaiiicd  from  crude  platina  seems, 
in  many  respects,  so  nearly  allied  to  tungsten  that  I  cannot 
but  entertain  strong  suspicions  of  their  identity;  and  that 
the  difiercnce,  if  there  be  any,  possil)ly  arises  more  from 
one  or  the  other  retaining  a  slight  admixture  of  chrome  or 
its  acid,  or  some  other  trifling  allov  not  yet  discovered, 
than  from  any  specific  distinction  in  their  nature.  As  crude 
platina  is  now  found  to  be  generally  contaminated  by  various 
substances,  such  as  iron,  copper,  titanium,  chrome,  silex, 
and  tiiis  metal,  \vc  cannot  be  much  surprised  sir  ild  one  or 
more  of  these  so  far  influence  the  new  metal,  supposing  it 
4  to 
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to  be  tungsten,  as  to  give  a  new  turn  to  its  usual  habitudes 
and  character. 

It  does  not  appear  that  tungsten  has  ever  been  submitted 
to  the  same  experiments,  nor  treated  exactly  as  the  metal  in 
question  ;  indeed  all  that  has  hitherto  been  written  respect- 
ina;  it  seen)s  still  involved  in  doubt,  and  frequently  in  error. 
Can  anv  thing  be  more  ambiguous  than  the  present  history 
ot"  tuns;sten  ?  What  can  we  infer  from  such  a  passage  as 
the  folFowing  ? — '^  L'acide  tunstique  se  fond  avec  les  phos- 
phates et  les  borates,  qu,'il  colore  en  blanc  ou  en  verf.'* 
{Si/sfcnie  des  Conn.  Chim.)  Here  it  is  difficult  to  decide 
whether  the  acid  gives  constantly  a  white  colour  to  one 
elassof  tiiese  saks,and  a  green  to  theother;  or  whether  with 
both  saks  the  colours  are  merely  adventitious.  It  is  also 
generally  affirmed  that  nitrous  acid,  which  is  so  potent  in 
acidifying;  almost  e\'ery  basis,  when  poured  upon  tungstic 
acid,  changes  it  into  a  yellow  oxide  ;  consequently,  that  the 
addition  of  oxygen  destroys  aciditv.  This  is  surely  a  com- 
plete paradox  in  chemistry,  and  cannot  be  fairly  ranked 
amonost  anomalies.  But  not  to  dwell  upon  these  and  many 
other  instances  so  very  open  to  controversy,  I  shall  proceed 
to  oifer  the  chief  reasons  on  which  my  doubt  is  founded. 

At  present,  as  no  notice  of  the  specific  gravity  and  other 
essential  qualities  of  the  new  metal  has  yet  been  taken,  either 
by  Collet  Descotils  or  any  other  writer,  it  is  impossible  to 
draw  a  perfect  parallel  of  the  two  metals ;  more  especially 
as  the  history  of  tungsten  is  so  very  vague  and  incomplete. 
This  being  the  real  state  of  the  case,  nothing  I  shall  now- 
lay  before  you  should  be  judged  of  too  rigidly  j  or,  I  hope, 
taken  in  any  other  sense  than  as  an  attempt  to  promote  the 
inquiry  by  urging  others  to  take  it  up.  We  have  been  so 
long  accustomed  to  consider  malleable  platina,  and  many 
other  merals,  as  pure,  that  we  need  not  wonder  should  tung- 
sten, by  indusirious  research,  be  also  discovered  to  be  an 
iilloy,  and  that  it  has  never  before  been  produced  pure  and 
isolated. 

In  comparing  the  new  metal  with  tungsten,  even  under 
all  the  disadvantages  already  noticed,  we  niav  frequently  di- 
stinouish  a  most  striking  resemblance ;  and  in  nothing  so 
much  as  a  disposition  to  produce  colours  of  a  transitory 
nature,  such  as  from  yellow  to  blue,  blue  to  white,  white 
to  yellow;  and  we  may  add  also  green  and  red  to  the  list. 
What  appears  an  exceedingly  prominent  feature  in  their  si- 
militude is,  that  the  blue  colour,  by  v»hatever  method  it  has 
been  clTectcdj  is  in  both  metals  equally  beautiful,  and  in 
1  both 
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both  eminently  fugitive.  In  rcnfard  to  grccn,  we  can  sup- 
pose it  to  be  easily  produced  wherever  a  yellow  and  a  blue 
can  exist ;  the  inference  is  therefore  but  natural  for  aaiy 
mixture  of  these  to  centre  in  the  former.  The  comparison 
will,  I  am  fully  persuaded,  lose  nothing  of  its  value  by  ex- 
tending it ;  wc  may  therefore,  for  the  present,  further  as- 
sume the  followins;  positions  : 

1st,  That  both  the  new  metal  and  tungsten  are  difficultly 
soluble  in  acids. 

2d,  That  the  oxide  of  one  as  well  as  the  other  is  soluble 
in  alkalies. 

3d.  The  new  metal,  when  fused  with  potash,  forms  a 
green  mass. 

4lh.  That  tungsten  may  perhaps  give  the  same  result, 
since  wolfram,  one  of  its  ores,  gives  a  green  scoria  when 
fluxed  with  potash. 

5th.  Neither  of  the  metals  gives  colour  when  fluxed  with 
borax. 

6th.  That  the  blue  colour  in  both  metals  is  soluble  in 
water,  and  mav  be  easilv  changed  or  dissipated  by  heat. 

The  fugacious  nalur»-  of  thcLluc  tint,  so  peculiar  to  both 
these  metals,  is  often  very  perceptible  in  tungsten ;  and 
this  distinctive  mark  may  be  cxemplilied  in  many  instances. 
I  have  observed  paper  in  which  some  oxide  had  been  lil- 
tered,  Avhcn  exposed  to  the  sun  become  of  an  elegant  blue 
colour;  and  the  same  paper  during  the  night  or  in  the  dark 
k)st  its  colour,  and  regamed  it  on  exposure  to  the  sun. 
Whether  it  be  the  heat  (-r  lijiht  of  the  sun,  or  both,  that 
produces  the  change,  remains  to  be  examined. 

In  the  following  experiment  it  appears  that  heat  is  the 
cause  of  dissipating;  the  blue  when  in  solution. 

If  a  cylinder  of  zinc  btj  left  for  some  time  in  a  solution 
of  the  triple  acidulous  salt,  generally  called  tungstic  acid, 
the  liquid  will  soon  become  of  a  most  brilliant  blue;  es[x- 
ciallv  if  the  zinc  be  frc(^uenlly  moved,  as  if  to  stir  the  fluid. 
When  the  zinc  has  produced  a  lull  cHect  it  may  be  witii- 
draw  n,  and  the  solution  then  placed  over  the  flame  of  a 
lamp,  or  in  a  gentle  heat,  to  evaporate.  In  a  short  time 
the  colour  will  lessen  in  its  intensity,  and  at  lensith  totally 
vaniih,  leaving  the  remaining  solutioii  nearly  colourless. 
This  is  not  the  only  instance  of  the  fleeting  nature  f»f  ilu! 
blue  colour  of  tungsten,  though  a  very  effectual  one  to 
elucidate  tfiis  singular  peculiarity. 

That  zinc  and  iron  turn  some  preparations  of  tungsten 
blue,  has  already  been  noticed  by  several  authors  ;  i  do  not, 
however,  recollect  that  the  entire  dissipation  of  the  colour 
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by  a  subsequent  ayiplication  of  heat  has  yet  caught  the  at- 
tention of  any  other  person. 

Among  many  other  experiments  that  may  be  suggested 
to  compare  and  explore  the  nature  of  these  two  metals,  the 
two  following,  forming,  as  it  were,  reciprocal  proofs,  natu- 
rally present  themselves  to  our  notice  : 

1st,  To  observe  whether  the  new  metal  gives  a  blue  co- 
Jour  when  Huxedwith  phosphates  and  phosphoric  acid,  and 
if  it  be  in  the  same  degree  of  Intensity  as  is  produced  by 
tungsten.  That  tungsten  has  this  property  has,  I  believe, 
been  mentioned  only  by  Klaproth,  whose  accuracy  cannot 
be  questioned. 

2d,  The  next  is  to  form  an  alloy  with  pure  platina  and 
tungsten,  and,  from  its  solution  in  nitrorauriatic  acid,  en- 
deavour to  obtain  the  same  red  precipitate  which  so  point- 
edly characterizes  the  new  nietal  when  so  combined. 

It  is  perhaps  solely  to  the  admixture  of  this  new  metal 
■we  should  ascribe  the  present  imperfection  of  platina,  that 
crucibles  formed  of  the  latter  are  liable  to  be  abraded  by  al- 
kalies J  a  circumstance  first  noticed.  I  think,  by  Mr.  Che- 
nevix.  That  this  is  really  the  truth,  admits,  I  apprehend, 
of  verv  little  doubt;  for  it  has  already  been  observed  {Ann. 
de  Cliimie,  no.  143.  p.  185),  that  from  the  malleable  platina, 
purified  by  Jannety  and  Neker  Saussure,  as  much  of  the 
black  powder  or  new  metal  was  obtained  as  if  the  same 
proportion  of  crude  platina  had  been  employed.  This  fact 
has  since  been  partly  confirmed  in  a  note  in  the  last  Philo- 
sophical Journal. 

How'  far  this  imperfection  of  platina  may  in  future  be 
obviated  by  subtracting  this  ndw  metal,  still  remains  to  be 
ascertained  ;  we  may,  however,  reasonably  expect,  that,  be- 
sides making  a  complete  cure  of  this  defect,  the  nature  and 
properties  of  this  very  singular  substance  must  put  on  such 
a  change  of  dress  as  to  render  a  revision  and  new  arrange- 
ment of  the  whole  history  of  platina  absolutely  necessary. 
With  much  esteem  I  remain,  sir. 
Your  obedient  servant, 

Jos.  HuMK- 

•  Lone:  Acre. 
June  1 1,  i3o4. 
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VI.  Experiments  on  the  Yulk  ofJVool;  with  some  Ohser- 
vat  ions  on  the  IVasking  and  Bleaching  of'  IVuol.  By 
]\L  Vauquelin*. 

Oeveral  chemists  have  thought  that  the  yolk  of  wool  f  is 
a  iat  matter  J  others,  findinir  that  it  dissolves  in  water,  have 
not  adopted  the  same  opinion.  Chemical  analysis  can  alone 
decide  this  question,  which  is  the  object  of  the  present 
paper. 

1st,  Water  discharges  much  colour  from  wool ;  and  this 
liquid  acquires  colour,  odour,  and  taste. 

2d,  The  water  with  which  wool  has  been  washed  is 
milky,  like  an  emulsion  of  gum-rcsin,  and  it  passes  with 
difficulty  through  paper. 

3d,  It  suffers  to  be  deposited  bv  rcbt  a  mixture  of  sand, 
carbonate  of  lime,  and  several  other  foreign  bodies  :  it 
froths  by  agitation  and  heat  like  a  solution  of  soap. 

4ch,  Water  with  wiiieh  wool  has  been  washed,  when  fil- 
tered and  evaporated  furnishes  a  brown  extract,  thick  like 
syrup,  of  an  acrid,  salt,  and  bitter  taste  :  in  this  state  it  siill 
retains  the  odour  peculiar  to  it. 

5th,  Alcohol  applied  to  this  extract  dissolves  a  part  which 
comnumicates  to  it  areddisii  brown  colour.  If  the  alcohol 
be  separated  by  evaporation  from  this  substance,  it  exhibits 
the  appearance  of  thick,  viscous,  and  transparent  honev. 

The  other  properties  which  appeared  to  me  in  this  sub- 
stance were  as  follow  : 

1st,  It  dissolves  readily  in  water,  and  the  solution  is  im- 
mediately coagulated  by  acids,  which  separate  from  it  grease 
insoluble  in  water.  This  matter,  when  thus  separated  by 
acids,  coliecta  itself  very  slowly,  and  has  a  yellowish  co- 
lour. Acids,  as  will  be  seen  hereafter,  hold  a  great  quan- 
tity of  it  in  solution,  which  gives  them  a  nddish  brt)wn  co- 
lour. By  evaporation  the  greater  part  of  this  substance  dis- 
solves by  acids,  deposits  itself  under  tiic  form  (if  black  bi- 
tumen; and  salts,  with  a  base  of  potash  and  of  lime,  are 
obtained  i'rom  it.  Tiiese  salts  cannot  be  obtained  in  a  state 
of  purit)'  and  whiteness  till  after  several  calcinations  and  so- 
lutions, as  the  fat  matter  is  very  adhesive. 

At  the  same  time  that  the  acids  precipitate  this  f.it  mat- 
ter, ihty  expel  a  certain  quantity  of  acetous  acid,  very  per- 

•   Fr'.rn  rlic  Air'n'ff  rfr  Crtimif,  No.  141. 
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ceptible  bv  its  odour.  Concentrated  sulphuric  acid  black- 
ens the  thickened  )'ulk,and  disengages  tVom  it  some  vapours 
bl  muriatic  acid. 

2d,  Liine  water  renders  the  solution  of  yolk  turbid  and 
niilkv;  but  it  forms  in  it  no  coagulum,  as  in  a  solution  of 
common  s:^ap< 

3d,  Neither  caustic  alkalies  nor  quicklime  show  the  pre- 
sence of  ammonia. 

4tl"i,  Nitrate  of  silver  produces  in  it  a  vcllow  precipitate, 
tvhich  adheres  to  the  sides  of  the  vessel  in  the  manner  of  a 
greasy  substance.  This  precipitate  dissolves  in  a  great  part 
in  nitric  acid. 

The  part  of  volk  insoluble  in  alcohol  has  stiH  a  salt  taste, 
but  fainter  than  the  portion  soluble  in  that  reagent.  After 
beiuiT  thus  treated  with  alcohol,  it  does  not  redissolve  en- 
tirely in  water  ;  there  remains  a  glutinous  matter  of  a  gray 
colour,  which  effervesces  with  acids  :  this  announces  the 
presence  of  an  alkaline  carbonate.  The  portion  which  re- 
tains its  solubility  in  water,  communicates  to  it  a  reddish 
colour  and  a  salt  savour :  its  solution  is  not  rendered  turbid-^ 
by  acids,  as  it  was  before  being  treated  with  alcohol.  Caustic, 
alkalies  do  not  disengage  from  it  ammonia;  muriate  of  ba- 
rytes  forms  in  it  a  very  abundant  depot,  the  greater  part  of 
which  dissolves  in  water;  nitrate  of  silver  occasions  in  it 
also  a  precipitate  which  partly  dissolves  in  nitric  acid.  Al- 
cohol precipitates  this  matter  under  the  form  of  a  mucilage, 
which  is  speeaily  deposited. 

Nitrate  of  iron  mixed  with  the  solution  of  this  substance 
formed  in  it  a  brown  precipitate,  and  the  liquor  at  the  end 
of  some  days  furnished  a  pretty  large  quantity  of  nitrate  of 
potash. 

The  filtered  licuor  of  yolk  decomposed  by  dilute  nitric 
acid  blackens  by  evaporation,  exhales  vapours  of  sulphuric 
acid,  and  becom.es  carbonaceous  in  proportion  as  the  con- 
centration of  the  sulphuric  acid  takes  place.  The  residuumr 
being  then  washed  with  water,  and  the  solution  properly 
evaporated,  furnishes  crystals  of  neutral  sulphate  of  j^otash  ; 
but  there  remains  a  great  deal  in  solution  in  consequence  of 
the  superabundant  acid,  which  reduces  it  to  the  slate  of 
acidulous  salt ;  bv  longer  evaporation  this  salt  cr\'stallize3 
m  needlei;,  and  into  laminae  of  a  white  pearly  colour.  During 
the  course  of  these  successive  evaporations,  another  kind  of 
salt  presents  itself  under  the  form  of  tlattened  needles  of  a 
satin  white  colour  and  wiihcut  any  taste. 

This  salt,  when  carefully  examined,  appeared  to  me  to  be 

nothing 
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nothing  but  sulphate  of  lime.  It  ditTers,  however,  from  it 
in  several  respects :  for  example,  it  fuses  mxich  sooner  in 
tile  Hcime  of  the  blow-pipe  mto  a  globule  traniparent  while 
in  a  state  of  fusion,  but  which  becomes  opake  when  fixed  : 
it  is  also  nuich  more  soluble  in  water,  and  vet  does  not 
contahi  acid  in  excess,  as  I  fully  assured  mvself.  A  solu- 
tion of  it  in  water  precipitates  abundantlv  muriate  of  barvtes 
and  oxalate  of  ammonia:  one  of  these  precipitatea  is  sul* 
phate  of  barytes,  and  the  other  oxalate  of  iirje.  The  sola- 
tion  is  rendered  turbid  neither  bv  lime  nor  bv  ammonia.  If. 
appears  then  that  it  is  a  moditication  of  the  sulphateof  lime, 
which  is  probably  produced  by  the  proportion  of  the  ele- 
itients.  It  is  possible  therefore  that  this  salt  may  still  con- 
tain some  portions  of  fat  matter,  which,  bv  decomposing  the 
sulphate  of  lime  and  forming  a  little  sulphuret,  miirht  faci- 
litate ihe  fusion.  I  reirret  that  1  had  not  a  sutncient  quan- 
tity of  this  salt  to  examine  its  properties  more  in  detail. 

The  yolk  of  wool  dissolved  in  water,  when  tiltered,  thick- 
ened, and  distilled  with  weak  sulphuric  acid,  furnished  a 
liquf)r  in  which  I  readily  distinguished  the  presence  of  the 
acetic  acid  by  its  odour,  its  savour,  and  the  properties  of 
the  salts  which  it  formed  with  diftercnt  base?,  and  particu- 
larly with  lime  and  potash.  This  matter  therefore  contains 
acetic  acid,  w  hich,  no  doubt,  is  in  part  combined  in  it  with 
the  potash.  It  contains  also  a  little  muriate  of  potash;  for 
it  toims  with  the  solution  of  silver  an  abundant  precipitate 
which  is  not  entirely  soluble  in  nitric  acid,  and  it  gives  b\r 
diatillaticm  with  sulphuric  acid  sensible  traces  of  muriatic 
acid,  wliich  is  found  mixed  with  acetic  acid. 

Yolk,  when  evaporated  lo  drvncss  and  stron^lv  heated  in 
a  silver  crucible,  swells  up,  becomes  charrod,  and  exhales 
some  foetid  annnoniacal  vapours ;  oily  fumes  then  arise, 
which  intlame,  and  when  the  greater  part  of  the  oil  is  dis- 
sipated it  becomes  r«d  and  calmly  fuses.  At  this  period,  if 
it  be  poured  on  marble,  a  matter  is  obtained  which  becomes 
/ixed  on  coolinz,  has  a  trravish  colour,  and  a  very  caustic 
alkaline  taste:  if  this  substance  be  then  di-solved  in  water, 
nothing  remains  but  an  intinittly  small  quantity  of  carbona- 
ceous matter,  and  the  liquor,  by  evaporation,  gives  real 
potash  slightlv  carbonated. 

It  results  from  these  experiments  that  the  oil  or  grease, 
the  presence  of  which  in  yolk  hai  been  proved  by  acids,  i* 
ctjiubined  with  potash  in  the  state  of  a  real  arum:-*!  soap  ; 
that,  besides,  there  is  a  portion  of  caibonatt:  of  potash  in 
i'X<^ess,  since  the  acids  produce  in  the  solution  of  yolk,  whtn 
conceotratvd,  a  pretty  i^trong  spumoua  etlcrvescence.     Bo~ 
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sides  the  substances  already  mentioned,  yolk  contains  a  cer- 
tain quantity  of  animal  matter ;  tor  it  gives  by  distillation 
x'er)'  sensible  traces  of  anmionia,  and  an  oil  the  foetid  odour 
of  which  has  a  considerable  resemblance  to  that  furnished 
by  animal  matters. 

Yolk  then  is  composed,  1st,  of  soap  with  abase  of  pot- 
ash, which  forms  the  greater  part  of  it :  2d,  a  small  quan- 
tity of  the  carbonate  of  potash  :  3d,  a  considerable  quantity 
of  acetite  of  potash:  4th,  lime,  with  the  state  of  the  com- 
bination of  which  I  am  unacquainted  :  5th,  a  small  por- 
tion of  muriate  of  potash  :  6th,  a  peculiar  animal  matter, 
to  which  I  ascribe  the  particular  odour  of  yolk. 

In  my  opiraon,  all  these  matters,  which  are  essential  to  the 
nature  of  yolk,  are  not  found  in  it  accidentally,  for  I  have 
always  found  them  in  a  great  number  of  the  different  kinds 
of  wool  both  of  Spain  and  of  France. 

I  shall  not  speak  here  of  the  other  matters  insoluble  in 
water,  which  are  found  also  on  wool,  such  as  the  carbonate 
of  lime,  sand,  filth  of  every  kind, — these  being  evidently 
accidental. 

It  still  remams  to  determine  whether  all  the  matters 
which  exist  in  yolk  are  the  product  of  cutaneous  perspira- 
tion accumulated  and  thickened  on  the  wool,  or  whether 
thev  are  contracted  in  cots  or  other  places  where  sheep  re- 
side. It  is  very  certain  that  all  the  elements  proper  for  the 
formation  of  the  matters  contained  in  yolk  are  found  in  the 
excrements  of  these  animals,  and  in  the  vegetables  which 
serve  them  as  litter.  T  cannot,  however,  believe  that  the 
whole  is  the  efi'ect  of  beds  of  dung ;  on  the  contrarv,  I  am  of 
opinion  that  the  perspired  humour  is  the  principal  source. 

The  analysis  of  dunghills  would  give  us  no  certain  in- 
formation on  this  subject,  because  the  matters  found  ii. 
them  might  have  been  deposited  by  the  sheep  themselves. 

But  even  if  we  suppose,  what  appears  to  l>e  very  proba- 
ble, that  the  principles  of  yolk  arise  from  the  humour  of 
perspiration,  do  these  matters  issue  in  this  manner  from 
the  body  of  the  animal,  and  do  they  not  experience  any 
chanire  during  their  remaining  an  the  wool  ?  This  is  a 
question  to  which  it  would  be  ditficult  to  give  a  decisive 
answer.  We  can  onlv  presume  that  in  wool,  as  in  all  very 
compound  substances  deprived  of  movement,  there  are  ef- 
fected chansies,  of  which,  in  the  present  ease,  we  know  nei- 
ther the  mfjde  nor  the  cause. 

Yolk  being,  as  already  seen,  a  real  soap  soluble  in  water 
and  .in  alcohol,  it  appears  that  there  can  be  no  better  me- 
thod of  scourmg  wool  than  to  wash  it  \n  running  water. 

fiut 
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But  I  must  observe  that  there  is  on  wool  a  small  quantity 
of  fifreasv  matter  not  in  combination  wiih  the  alkali,  and 
^vhlch  adhering  to  the  wool  makes  it  retain  somethmg 
pitcliy,  notwithstanding  the  most  carelul  washing. 

liut  it"  wool  be  put  inio  tubs,  and  the  quantity  of  water 
necessary  for  moistening  it  be  poured  over  it;  and  if  it  be 
suHered  to  remain  in  that  bath  for  some  time,  olten  treading 
it  down,  it  wiil  be  much  better  scoured,  and  become  v.  hiier 
by  washing  it  after>vards  in  running  water. 

Scourers  are  accustomed  to  macerate  their  wool  in  pu- 
trefied urine,  and  it  is  generally  believed  that  the  annnonia 
which  is  thus  developed  eB'ects  ihescourinr;  but  I  have 
some  reasons  for  thinking  that  this  alkali  is  of  no  use.  This 
effect  is  owing  rather  to  the  yolk  itself,  or  to  some  other 
principle  of  the  urine,  to  iirce  for  example;  and  my  opi- 
nion is  founded  on  the  following  circumstance  : — I  put 
washed  wool  into  a  current  of  water  in  a  mixture  of  sal- 
ammoniac  and  common  potash,  'i'his  mixture  had  a  strong 
odour  of  ammonia ;  and  yet  the  wool  was  not  scoured, 
because  this  alkali  does  not  form,  or  forms  only  with  diffi- 
culty, a  saponaceous  compound  with  the  greasy  matter  of 
wool.  I  am  of  opinion  then,  from  these  observations,  that 
putrid  urine  is  almost  useless  in  scouring  wool,  at  least  so 
far  as  its  ammonia  is  concerned. 

If  the  utility  of  putrid  urine  be  at  least  doubtful,  it  is  on 
the  other  hand  very  certain  that  fresh  urine  would  be  verv 
prejudicial  in  regard  to  the  proposed  end  ;  for  the  soap  con- 
tained in  yolk  would  incontestably  experience  a  decomposi- 
tion Ijy  the  acid  of  urine,  which  would  piceipitaie  the  grease 
on  the  wool. 

I  suspect  that  the  same  cftect  would  be  produced  bv 
washing  u<iol  in  water  containius  earthv  salts,  winch,  a.s 
is  well  known,  decompose  alkaline  soaps.  For  this  reason 
it  is  always  prudent  to  eniplox"  for  this  purpose  the  purcn 
water  possible  to  be  obtained. 

The  case  is  not  the  same  with  soapy  water ;  it  perfcctlv 
completes  the  scounnir  of  the  wool,  and  at  the  same  lime 
gives  them  more  wh.leness.  If  wool  then,  alter  being 
washed  in  running  water  till  it  gives  no  more  lilth,  be  suf- 
Icred  to  macerate  for  some  hours  in  a  twentieth  part  only  of 
it-i  weight  of  fioap,  dissolved  by  a  suilkient  (juantity  of  tepid 
water,  often  treadiuif  it  down,  it  will  be  entirelv  treed  from 
flic  small  portion  of  grease  still  adhering  to  it,  and  i\\{:n  cs- 
iubit  ;i  .-.ofiness  and  a  degree  of  whiteness  wiiich  it  would 
n(Jt  have  acquired  without  this  operation. 

Volk  itself  a  little  concentrated,  ai  I  have  alrcadv  an- 
C  ;•;  nouiiced. 
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nounced,  has  an  eMicacious  action  on  the  portion  of  grease 
which  is  not  in  the  saponaceous  state ;  for  I  observed  that 
bv  pourino'  over  wool  no  more  water  than  the  quantity  ne-- 
cessary  to  cover  it  cnmplctely,  it  was  much  better  scoured, 
especially  with  a  slight  degree  of  heat,  than  when  washed  in 
Tunning  water.  But  I  observed  also  that  wool  which  had 
remained  a  long  time  in  its  own  volk  swelled  up,  split,  and 
lost  its  strength  ;  effects  which  take  place  also  in  too  strong 
soapy  water. 

If  the  water  of  yolk  causeg  wool  to  swell  and  to  split  in 
this  manner,  may  it  not  be  possible  that  this  accident  often 
takes' place  on  the  backs  of  the  animals,  especially  during 
warm  damp  weather,  or  when  they  are  shut  up  in  folds  the 
litter  of  which  is  not  often  enough  removed  ?  It  may  not 
be  impossible  also  that  the  acridity  of  yolk  may  occasion  an 
irritation  in  their  skin,  and  prove  the  cause  of  some  of  those 
maladies  to  which  this  organ  is  subject  in  these  animals, 
and  which  must  occur  chiefly  during"  damp  warm  weather : 
fortunately,  at  this  season,  thev  are  occasionally  exposed  to 
rains,  which  wash  them  and  carry  off  at  least  a  part  of  this 
matter.  In  this  respect  I  am  inclined  to  adopt  the  opinion 
of  those  who  think  that  the  washing  of  sheep  during  dry 
wan-n  weather  may  be  useful  to  their  health  and  to  the  qua- 
lity of  the  v.'ool. 

The  loss  which  v/ool  experiertes  by  scouring  is  variable. 
The  rreatc&t  I  ever  observed  was  45  per  cent.,  and  the  least 
35.  The  wool,  indeed,  whigh  I  washed  was  exceedingly 
dry.  This  loss  does  net  arise  enfirelv  from  the  yolk  it  con- 
tains :  moisture,  earth,  and  iiltii  of  every  kind  contribute  to 
it  also.  '  •;■ 

I  have  made  some  attempts  to  bleach  scoured  wool ;  but 
I  confess  that  I  did  not  carry  them  so  far  as  they  deserved  : 
I  observed  in  general  that  wool  which  had  been  immersed 
in  soapv  water  bleached  much  better,  by  every  method,  than 
that  which  had  not  been  subjeclcd  to  the  same  operation,. 
The  sulphurous  acid  dissolved  in  water  bleaches  it  pretty 
well ;  but  it  docs  not  remove  the  yellow  colour  acquired  by 
wool  in  the  groin  and  under  the  shoulders  of  sheep.  Wool 
in  liquid  sulphurous  acid  acquires  the  jjroperty-  of  making 
a  noise  between  the  linffers  like  sulphurated  silk,  and  at  th«j 
same  time  contracts  a  foetid  odour  exceedingly  strong, 
which  is  not  dissipated  till  a  long  time  after. 

I  have  not  tried  the  steam  o\  burnt  sr.lphur;  but  <*^cry 
body  knows  that  it  whitens  wool  exceedingly  v^eli,  and  that' 
it  is  emnloved  by  all  manufacturers  of  woolien  stuff's  to  give 
»hern  the  last  decrrcc  of  whiteness.     Of  all -the  means  I  tried 
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for  bleaching  wool,  I  found  none  better  than  that  of  ex- 
posing it  on^the  grass,  to  the  dew  and  the  sun,  after  being 
well  scoured  with  weak  soapv  water :  the  yellow  spo;s, 
however,  observed  in  that  of  the  flanks  are  not  entirely  de- 
stroyed ;  their  intensity  only  decreases. 


VII.  Letter  to  Dr.  Thornton  from  Mr.  Arthur  Aikin. 

SIR, 

X  ou  have  very  satisfactorily  shown  that  the  author  of  the 
critique  upon  your  "New  Illustration  of  the  Sexual  Svs;eni 
of  Lmnceus,"  in  the  Annual  Review,  is  but  slenderly  ac- 
quainted with  the  science  of  astronomy  :  you  would  also 
have  been  perfectly  justified  in  drawing  the  same  conclu.-ion 
with  regard  to  the  editor,  who,  if  he  had  been  aware  of  it, 
would  not  have  permitted  so  grievous  an  error  as  that  which 
you  have  exposed,  to  pass  uncorrected. 

I  am  sorry  to  find,  however,  that  \ou'-  otherwise  laudable 
zeal  in  your  own  vindicaMon  has  betrayed  you  into  an  un- 
generous and  unjust  allusion  to  Dr.  Kces's  Cyclopaedia.  Ijc 
you  have  any  authority  for  believing  that  I  am  concerned 
in  that  respectable  publication,  you  must  know  that  the 
only  departments  in  which  I  have  engaged  to  furnish  arti- 
cles are  those  of  chemistry  and  mineralogy,  .sciences  which 
have  no  more  connexion  with  astronomy  than  astronomy 
Jias  with  botany. 

I  have  the  hopour  to  be,  yours,  &c. 

Arthur  Aikin. 

Broad-str;ct,  Buildings, 
June  1,  1804. 


VIII.  Letter  to  tlw  Editor  of  the  Philosophical  Magazine, 
by  the  Author  of  the  Review  of  Dr.  Thornton's  Jlhis- 
tralion  of  the  b'ex2iul  System  of  Linnceus,  given  in  the 
Annual  Revieiu. 

V    ^'"^ 
JL  OU  arc  perfectly  right  in  your  persuasion  that  the  editor 

of  the  Annual  Review  did  not  write  the  criticism  on  Dr. 
Thornton's  great  national  work,  and  that  he  is  not  respcm- 
sible  for  its  mistakes  and  demerits.  The  author  of  that  ar- 
ticle has  long  since  learnt  tlvit  no  real  honour  is  Viii  h\  the 
ready  acknov\  Icdtrmcnt  of  an  error.  IJe  is  thauklul  even 
^  C  4  to 
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to  Dr.  Thornton  for  making  him  acquainted  with  facts 
which  had  escaped  his  notice,  and  which  are  not  mentioned 
in  most,  if  any,  of  our  English  professed  treatises  on  astro- 
nomy. In  his  younger  years  he  studied  the  mathematical 
principles  of  that  very  extensive  science,  in  connection  with 
the  other  essential  parts  of  what  is  esteemed  a  regular  edu- 
cation. Professional  and  other  circumstances  soon  directed 
his  chief  attention  to  other  pursuits.  But,  though  occupied 
in  what  to  him  were  more  important  concerns,  he  did  not 
entirely  relinquish  what  had  given  him  a  high  pleasure. 
In  subsequent  periods  of  his  life  he  recalled  to  his  memory 
the  knowledge  which  he  had  formerly  acquired,  by  care- 
fully reading  Rutherford's .  System  of  Natural  Philosophy 
and  Nicholson's  Introduction  ;  and  a  very  little  time  before 
he  engaged  in  the  very  irksome  task  of  reviewing  the  vaunted 
Illustration  of  the  Sexual  System  of  Linnseus,  he  had  hap- 
pened to  take  a  cursory  view  of  professor  Vince's  Complete 
System  of  Astronomy.  In  these  standard  works  there  is 
not  a  word  concernina;  a  satellite  of  Venus  ;  and  so  little 
credit  has  its  existence  obtained  with  our  English  astrono- 
mers, that  Mr.  V'ince,  though  he  gives  a  detailed  account 
of  Cassini's  discoveries,  passes  it  over  in  silence.  The  re- 
viewer was  not  ignorant  that,  among  other  advantages  ex- 
pected to  be  derived  from  the  two  transits  of  \^enus  o';er  the 
sun,  which,  fortunately  for  the  astronomers  of  the  time, hap- 
pened within  eight  years  of  each  other,  it  had  been  sug- 
gested, that  if  Venus  have  a  moon,  it  must  then  be  seen. 
None  of  the  able  astronomers  who  solicitously  viewed  this 
interesting  phaenomenon  in  different  parts  of  the  world,  per- 
ceived any  appearance  of  a  secondary  planet.  The  reviewer, 
therefore,  believed  that  the  question,  v\hlch  in  his  appre- 
hension had  been  ordy  a  speculative  one,  was  completelv 
decided.  But  he  fetls  no  reluctance  to  confess,  that  had  he 
been  aware  of  the  observations  rehitcd  in  the  Encyclcprcdia 
Britannica,  or  if  he  had  happened  to  consult  Dr.  Recs's 
folio  edition  of  Chambers,  to  which  he  had  readier  access, 
that  passa^ic  which  Dr.  Thornton  has  exclusively  selected 
for  animadversion  would  ntjt  have  been  written.  He  has 
made  a  blot  u  hich,  he  trust?,  will  not  be  thought  very  dis- 
graceful to  one  who  never  professed  himself  a  thorough  pro- 
ficient in  the  game.  This  blot  Dr.  Thornton  has  fairly  hit; 
and  he  has  a  right  to  avail  himself  of  it  as  far  as  it  will  go. 
But  he  must  make  many  more  such  hits,  or  he  will  not  save 
his  ganmion.  The  moon  of  Venus,  as  he  himself  owns, 
has  only  a  very  remote  connection  with  tlie  object  of  liis 
work.  And  he  has  not  altenqUed  to  invcdidate  any  of  the 
tj  serious 
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serious  objections  which  have  been  made  to  it  as  a  system 
of  botanv,  professing  to  lead  the  young  student,  step  by 
step,  from  the  threshold  to  the  inmost  recesses  of  the  sci- 
ence. If  Dr.  Thornton  will  prove  that  he  has  been  igno- 
rantlv  or  nialiciouslv  misrepresented,  and  that  the  work,  as 
far  as  it  has  proceeded,  has  reahzed  the  greatness  of  its  pro- 
mise, the  reviewer  will  take  shame  to  himself,  and  kiss  the 
rod.  Till  then  he  must  take  the  liberty  to  declare,  that  his 
opinion  of  Dr.  Thornton,  as  a  writer,  remains  unaltcrtd. 
The  work  and  the  review  are  before  the  public.  Those  who 
imdcrstand  the  subject  will  decide  between  them.  To  their 
impartial  judgment  lie  calmly  and  respectfully  leaves  it; 
and  is  at  the  same  time,  sir,  your  constant  reader  and 
liumbic  servant,  Y.  Z. 


IX.  Experiments  to  ascertain  whether  there  exists  ariy 
Affinilii  betwixt  Carlon  and  Clay,  Lime  a7id  Siltx,  se- 
paratchj  or  as  Compounds  united  with  the  Oxide  of  Iron 
forming  Iron  Ores  and  Iron  Stones.  By  David  MuSHiiT, 
Ei>q.  (f  the  Calder  Iron-lVorks*. 

[Co.itir.vud  from  cur  last  vilumc,  p.  398.] 

JL  o  prove  that  there  exists  any  affinity  betwixt  clay  and 
carbon,  or  that  the  latter  unites  to  the  former  either  by 
fusion  or  cementation,  the  following  experiments  were 
made : 

I.  100  grains  of  well  dried  Sturbridge  clay  were  intro- 
duced into  a  crucible  of  the  same  clay,  and  exposed  in  the 
assav-furnace  till  the  pot  began  to  sink  and  lose  shape. 
When  cold,  I  iound  the  clay  re-oKed  into  a  neat  semi-sphe- 
rical mass  firmly  connected  togctlicr,  of  a  pale  straw  co- 
lour, bui  without  anv  symptoms  of  fusion.  It  easily  parted 
from  the  crucible,  and  weighed  83  grain<^. 

II.  loo  L^rains  of  iho  same  clay,  reduced  to  a  fine  powder 
and  mixed  with  half  a  grain  of  lamp  carbon,  were  exported 
to  a  similar  heat  a-;  No.  1.  The  result  was  a  masS  every 
uav  the  same  in  j)oint  of  shape,  but  the  colour  wa-^  blueish 
gray  throu<rhout  the  wliole.  The  carbon  had  completely 
disappeared,  and  seemed  now  only  to  exist  as  the  colour- 
ing mailer  in  the  clay.  A  few  specks  of  vitrification  were 
tvidcnt  upon  the  surface  that  had  been  in  contact  with  the 
crucible.  The  inas^s  weighed  81  grains,  and  had  therefore 
lost  inv/ater  10  grams. 

"  Communicr.tcil  bv  rhc  Author. 

III.    100 
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III.  ICO  grains  of  the  same  clay  were  exposed  with  two 
grains  of  lamp  carbon.  The  latter  disaj-'pcared,  and  a  par- 
tiaily  vitrined  mass  of  clay  was  cbtaineU  of  a  blackish  blue 
colour. 

IV.  IDO  grains  of  clay  and  3  grains  of  carbon  afforded  a 
result  similar,  though  without  any  svniptoms  of  vitrification^ 
A  portion  of  carbon  equal  to  half  a  grain  remairied  untaken 
wp. 

V.  !00  grains  of  clay  were  exposed  in  a  Cornwall  clay 
crucible  alon^  with  S  grains  of  carbon,  to  a  heat  of  170*^ 
iqf  \^*cdg\vooa.  The  result  was  a  mass  more  friable  than 
any  of  the  former.  Its  colour  was  black,  and  the  interior  of 
the  crucible  was  covered  with  a  dark  lead  blue  gla/:c,  which 
had  penetrated  a  litile  way  into  tlie  thickness.  As  was  ex- 
pected, a  considerable  quantity  of  the  carbon  remained  un- 
taken up.  It  is  presumal^le,  therefore^  from  these  experi-  ' 
ments,  that  the  addition  of  charcoal,  in  quantity  not  exceed- 
ing l-30th  or  !-40th  the  weight  of  the  clay,  hastens  its 
fusibility  by  uniting  with  it,  but  that  bcvond  this  propor- 
tion the  fusibility  of  the  mixture  is  retarded. 

In  the  labrication  of  crucibles  the  same  fact  is  clearly 
illustpted.  Cast  steel  pots  arc  frequently  made  with  pow- 
dered black  lead  pots  mixed  with  the  Sturbridge  clay.  This 
renders  theni  jnore  fusible,  but  less  apt  to  clink  in  heating 
and  coojiiig.  An  extra  dose  of  either  black  lead  or  coke  dust 
iii  forming  smHlier  crucibles  decreases  the  fusibility,  but  by 
impairing  the  tenacity  of  the  compound  in  high  beats  en- 
tails an  evil  of  as  great  importance  as  that  meant  lo  be  re- 
moved. 

V{.  A  Sturbridge  clay  crucible  filled  with  charcoal,  upon 
which  a  lid  v/as  accurately  fitted,  was  exposed  to  a  heat  of 
sufficient  strength  to  melt  it  into  a  flattish  cake.  In  this 
state  the  consistejicy  was  soft,  and  nearly  cnterino-  into  fu- 
sion. When  eold,  \  found  a  great  portion  of  the  charcoal 
>till  inclosed.  The  interior  of  the  pot  was  of  a  rusty  black 
tolour,  and  honey-combed.  I'hc  fracture  was  porous 
througjujut,  and  exhibited  an  imperfect  glassy  appearance 
of  a  dirty  black  colour.  The  fracture  of  vitrified  Sturbridge 
clay  in  geixeral  is  white,  and  even  wlien  urged  to  fusion  is 
of  a- dull  yellowish  colour.  The  result  now  obtained  was 
diflTerent  from  the  conrmon  appearances,  evidently  in  con- 
sequerice  of  the  quantity  of  charcoal  inclosed,  and  readily 
presented  Lo  the  clay  at  a  high  temperature. 

Vi  f .  Fiity  grains  of  Sturbridge  clay,  mixed  with  3  grains 
of  ehaikj  or  nearly  1-  ]  7 th  of  its  wi'igbt,  were  melted  into  a 

whitish 
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whitish  yellow  porcdain,  which  had  flown  freely  upon  the 
bottom  of  tiie  crucible. 

VIII.  Fifty  grains  of  the  same  clay,  mixed  with  5  grains, 
or  1  -lOlh  of  chalk,  were  easily  reduced  into  a  blackish  glass. 
The  surface  was  shining ;  the  fracture  spotted  with  w  hitish 
brown  concretions;  but  the  general  appearance  was  a  blacl; 
incompact  semi-glass. 

IX.  Fitly  grains  of  clay  mixed  with  3  grains  of  chalk,  to 
which  uas  added  half  a  yrain  of  carbon,  yielded  a  dtnse 
porcelain  glass  of  a  dull  lead-blue  colour.  The  carbon  had 
totally  disappeared.  This  result,  so  very  ditlcnat  from 
No.  \TI,  was  occasioned  simply  by  the  addition  of  the  mi- 
nute portion  of  carbon. 

X.  Fifty  grains  of  the  same  clay,  mixed  with  3  grains  of 
chalk  and  1  grain  of  carbon,  yielded  a  mass  half  glass 
and  half  porcelain.  The  colour  a  deep  black.  The  char-" 
coal  had  entirely  disappeared. 

XI.  Fiftv  grains  of  clay,  3  grains  of  chalk,  and  li  grain 
of  carbon,  yielded  an  untiiapely  mass,  composed  of  very 
dark  glass,  and  the  niixtuie  in  a  vitrified  gritty  state.  A 
(juarterof  a  grain  of  carbon  remained  untaken  up. 

XII.  Kifiv  grains  of  vitrified  Sturbridge  clay  pot,  finclsr- 
pounded,  was  mixed  with  5  grains  of  chalk,  and  f\.;s!:d  inta 
a  beautiful  red  spotted  porcelain  very  much  resembling 
some  varieties  of  porphyry.  The  surface  was  more  glassy 
than  the  fracture,  shining,  and  covered  with  wavy  and  cir- 
cular impressions.  The  colour  w  as  most  probably  owing  to 
the  oxide  of  iron  contained  in  the  chalk.  The  great  dilfer- 
ence  betwixt  this  and  the  result  of  No.  VIII,  wherein  the 
same  proportions,  but  with  raw  clay,  were  used,  and  in 
whicii  a  black  glass  was  obtained,  might  be  owing  to  the 
absence  of  water,  which  in  the  former  miiiht  tend  to  supcr- 
oxvgenate  the  iron.  In  the  latter  experiment  the  vitrified 
day  could  contain  little  or  no  w^ater;  and  if  the  afiinity  whicU 
clav  is  gencrallv  admitted  to  have  for  oxyren  was  exerted, 
the  iron  might  in  the  last  experiment  be  considerably  tle- 
oxidatedj  and  give  the  singular  tinge  of  red  to  the  whole 
mass . 

XIII.  Fifty  grains  of  vitrified  clay,  3  grains  of  chalk,' 
and  J|  grain  of  carbon,  were  thoroughly  mixed,  and  sub- 
jected to  a  heat  siniilar  to  the  former.  The  result  was  a 
I  onvcx  button  of  glass,  of  a  dirty  blueish  black  colour, 
I 'poll  biei'.king  the  mass  I  found  it  hollow,  and  entirely, 
fillid  v.ilh  a  beautiful  arrangement  of  a  mixture  (*f  the  car- 
b<jnaceous  matti-r  and  the  rtsiduum  -ash.  The  group  v;i9 
fibrous  resembling  down,  and  so  extremely  light  as  to  ele- 
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vate  itself  upon  the  slightest  motion  ^iven  to  the  glass.  The 
quantity  of  carbon  thus  obtained  weighed  short  of  1 -8th  of 
a  grain.  Upon  examining  the  fracture  of  the  glass  I  found 
its  colour  darken  as  it  approached  the  cell  where  the  char- 
coal was  found,  and  neither  so  dense  nor  perfect  as  towards 
the  suifacc  or  extremities  of  the  mass. 

It  will  appear,  therefore,  conclusive  from  these  experi- 
ments, that  carbon  unites  to  Sturbridgc  clay  cither  by  ce- 
mentation or  fusion,  and  the  quantities  will  be  to  the  dif- 
ferent states  of  the  clay  respectively  as  follows  : 

Raw  Sturhridge  clay  in  cenentation  causes  to  disap- 
pear <2.^  per  cent,  of  carbon,  and  is  thereby  changed  from 
a  pale  straw  to  a  blackish  blue  colour.  Experiments  No.  I, 
II,  III,  and  IV. 

Raw  Sturbridge  clay,  fused  by  the  assistance  of  chalk, 
causes  to  disappear  2J-  per  cent,  of  carbon,  and  thereby 
changes  its  colour  from  a  yellowish  porcelain  to  a  hetero- 
geneous mass  of  black  glass  and  gritty  vitrified  clay.  Expe- 
riments No.  VII,  VIII,  IX,  X,  and  XL 

,But  as  this  clay  was  found  to  contain  from  18  to  20  per 
cent,  of  water,  it  was  probable  that  part  of  the  carbon  would 
be  carried  off  by  the  water  in  the  act  of  evaporation. 

Vitrified  clay  was  used,  and  a  portion  of  charcoal  disap- 
peared in  contact  with  it  equal  to  2j  per  cent.,  changing 
the  colour  from  a  kind  of  blood  red  to  a  blackish  blue  co- 
lour.  Experiments  No.  XII  and  XIII. 

XIV".  One  of  Wedgwood's  rolls,  weighing  27  grains,  was 
licated  to  163'^,  and  then  weighed  20  grains.  It  was  then 
put  into  a  crucible  filled  with  charcoal,  and  exposed  for  two 
hours  to  a  stronger  degree  of  heat.  It  was  then  found  to 
weigh  187-5  grains.  Its  surface  was  entirely  glazed,  of  a 
blackish  blue  colour.  Its  fracture  presented  a  small  ring 
of  the  same  colour,  proceeding  from  the  circumference  of 
the  roll.  The  interior  was  pure  while.  The  colour  in  no 
place  exceeded  the  limits  of  the  circle. 

XV.  A  portion  of  ver)'  pure  Cornwall  clay  was  exposed 
in  a  crucible  made  of  the  same  stuff',  and,  after  a  heat  of 
171°  of  Wedgwood,  I  found  the  clay  loosely  connected  toge- 
ther, gritty,  and  easily  pulverized.  1  returned  it  with  a  por- 
tion of  carbon,  and  gave  it  the  whole  power  of  the  furnace 
for  half  an  hour.  'I'he  result  was  a  pulverulent  mass  of 
gravish  grittv  clav,  in  which  the  whole  of  the  charcoal  cm- 
ployed  had  di-appearcd. 

XVT.  Twenty  grains  of  pure  Cornwall  clay,  1 1  grains  of 
water,  and  2  grains  of  lamp  carbon,  were  foinied  into  a 
Small  ball,  vhich  was  dried,  and  afterwards  exposed  to  a 
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high  heat.  I  found  the  ball  vitrified  throusfhout,  and  pos- 
sessed ot"  an  uniform  black  fracture,  slightly  porous  from 
the  excessive  heat.  A  fragment  of  raw  clay,  weiirhing  i  j 
grains,  was  placed  at  a  little  distance  from  the  bafl  in" the 
same  pot.  It  was  found  perfectly  vitrified  and  <ilazcd,  in 
the  same  manner  as  the  roll  in  Experiment  XI W  The  co- 
loration had  penetrated  a  considerable  wav  further  towar<U 
the  centre  of  the  piece  than  in  the  case  of  the  roll,  probably' 
owing  to  the  spongy  texture  of  this  clay  in  its  native  state. 
The  ball  weighed,  after  being  exposed,  1  7  grains  ;  beinir  Wvt 
less  than  the  weight  of  the  ckiv  and  carbon.  The  mass  of 
clay  \<2\  grains,  being  ili  less  than  when  introduced.  The 
quantity  of  water  in  the  clav  being  nearly  15  per  cent. 

X\TI.  Fifty  grains  of  raw  Cornwall  clay  were  mixed 
with  5  grains  of  chalk,  and  fused  into  a  button  of  beautiful 
white  porcelain.  The  colour  of  the  fracture  was  uuilormlv 
pure  throughout. 

XVm.  Fifiv  grains  of  the  same  c!av,  mixed  with  5  jrrains 
ot  chalk  and  half  a  grain  of  lamp  carbon,  formed  by  Fusion 
a  very  perfect  glass  of  considerable  den.-ity.  The  colour 
was  light  lead-blue,  and  possessed  considerable  transparency. 

XIX.  Fifty  grains  of  Cornwall  clay,  5  grains  of  chalk, 
and  1  grain  of  carbon,  afi'orded  bv  fusion  a  glass  of  a  darker 
colour  than  the  former,  but  not  so  perfect,  arising  from  an 
apparent  extra  dose  of  carbon.  Th.e  charcoal,  however, 
had  disappeared,  and  from  the  increased  colour  of  the  t:lass 
its  combination  was  obvious. 

XX.  Fifty  grains  of  Cornwall  clay,  5  grains  of  chalk, 
and  \\  grain  of  carbon,  yielded  a  porous  mass  of  porcelain 
of  a  very  dark  rusty  black  colour.  The  whole  of  the  carbon 
disappeared. 

XXI.  The  same  experiment  repented  with  the  addit'.on 
of  half  a  grain,  or  in  alt  'J  grains  of  carbon.  The  result 
was  a  semi-fused  mass  of  vitriticd  matter,  the  fracture  of 
which  resembled  porcelain.  The  colour  was  darker  than  iu 
No.  XX,  and  }  grain  of  carbon  remained  untaken  up. 

XXII.  Cornwall  clav,  vitrified  in  IdS"  ot  \^'edg\vcod: 
.')0  grains  of  thi-;,  finely  pouiuled,  were  mixed  with  3  grain* 
of  chalk,  and  fu-ed  into  a  primrose-coloured  porcelain  class. 
'I  his  result  diflcrs  as  much  from  No.  XN'II,  v.hcrcin  the^ 
same  proportion  of  mixture  was  used  wiili  raw  clav,  as 
No.  XII  did  from  No.  \  11,  in  the  cx|)eriinents  with  >tur- 
bridge  clav.  The  latter  contained  from  I'S  to  20  \szx  cent, 
of  water,  r he  former  about  \b. 

XXII I.  Cornwall  clav,  vitrified,  .'io  grains,  mixed  with 
5  grains  of  chalk  aivd  1  grain  of  carbon,  yielded  by  huiox*" 

&  very 
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a  very  perfect  dark  kad-blue  gla3s.     The  carbon  had  en- 
tirely disappeared. 

XXIV.  The  same  proportions  of  vitrified  CornwaH  clay 
and  chalk,  were  exposed  in  the  furnace,  intimately  mixed 
tilth  I-}  grain  of  carbon.  The  result  was  a  mass  of  very 
fine  porcelain  minutely  porous,  -^f  a  dull  blackish  lead  co- 
lour.    Ko  remains  of  carbon  were  visible. 

XXV.  Fifty  grains  of  the  saiTie  clay,  mixed  \\\\h.  5  grains 
of  chalk  and  2  grains  of  carbon,  were  fu-ed  into  a  spongy 
mass  of  very  black  porcelain,  somewhat  tinged  with  blue. 
A  few  flakes  of  caibon  were  iound  upon  the  surface  of  th^ 
product,  mixed  w^ith  some  snowy  white  flowers  supposed 
to  have  come  from  the  residuum  ash  of  the  carbon.  As 
sopn  as  the  cover  was  broken  from  the  crucible  tliey  began 
to  elevate  themselves,  and  float  lightlv  about. 

The  same  expermieiUs  w-ere  performed  with  a  fifth  in 
place  of  a  tenth  part  of  chalk  to  clay  ;  and  similar  results, 
but  more  fusible  products,  obtained.  One  deduction  onlv^ 
difl'erent  from  the  others,  I  was  able  decidedly  to  make,— 
that  the  addition  of  from  ]  -50th  to  1-lOOdth  part  of  carbon, 
when  a  fifth  of  chalk  \ya9  used,  increased  the  fusibility  of 
the  mixture  from  16S°  to  152°  of  Wedgwood. 

It  appears  therefore  generally  conclusive,  that  carbon 
unites  to  Cornw^all  clay  cither  in  cementation  (see  Experi- 
nicnts  No.  XIV,  XV,  and  XVI,)  or  in  fusion,  and  probably 
in  a  much  greater  proportion,  changing  the  colour  of  the 
products  from  milky  white,  through  various  shades  of  lead 
blues,  to  black  :  increasing  the  fusibility  with' small  por- 
tions, and  changing  porcelain  to  glass  :  then  again  retard- 
ing the  fusibility  when  an  extra  quantity  is  u^ed,  and  de- 
stroyint*:*  the  perfection  of  the  glass,  and  producing  a  spongy 
porcelain.  The  greatest  quantity  united,  or  v,'h:ch  disap- 
peared in  the  experiments  with  raw  clay,  amounted  to  1 J 
grains  to  50  of  clay,  or  3^  per  cent..  No.  XXI.  But  as 
Cornwall  clay  contains  nearly  15  parts  of  water  in  100,  vi- 
trified clay  was  u^ed,  aird  tlie  experiments  with  it  indicated 
an  ai;sorption  of  carbon  equal  to  4  grains  in  the  100,  or 
l-25'h   part  the  weight  of  the  clay  NoTXXV. 

XXVl.  A  portion  of  pure  clav  v,/as  taken,  and,  after  being 
iritrodueed  into  a  crucible  made  of  Cornwall  clay,  was  ex- 
posed J  or  an  hour  to  the  greatest  heat  of  a  furnace  8  inches 
sqi'are,  with  a  chimney  4S  feet  in  height.  The  crucible  was 
found  eonsideiably  furrowed  on  the  sides,  but  quite  erect. 
The  ciay  rcn^iincd  pure  and  unchanged,  but  much  reduced 
'y^  bulk.  It,  however,  possessed  a  roughness  and  asperity 
which  it  had  not  before  its  introduciion. 
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XXVII.  Fifteen  grains  of  pure  clay  nere  mixed  with  |  of 
a  grain  of  carbon,  and  exposed  for  an  hour  to  a  heat  of  ida^ 
of  W^edgwood.  I  found  thti  clay  quite  unaltered  as  to  co- 
lour. 'J  he  charcoal  had  glazed  the  interior  of  the  crucible 
in  place  of  uniting  to  the  pure  clay.  This  led  me  to  infer 
that  tiie  combination  of  caibon  was  not  in  the  ratio  of  the 
absolute  temperature,  but  in  the  ratio  of  the  iusil)ijity  of 
the  ma£S,  in  all  these  experiments  I  found  that  carbon 
united  wiih  Sturbridge  clay  at  an  inferior  temperature  to 
that  at  which  it  combined  with  Cornwall  clay,  the  fusibility 
of  tiie  Ibrnier  being  n)uch  greater  than  that  of  the  latter; 
and  i  found  it  quite  impossible  to  colour  pure  clay  by  the 
most  nnnute  particle  of  carbon.  In  place  of  15  grams,  I 
found  the  product  only  weighed  7-    1-ost  8  gniin.s  of  water. 

XXVI II.  Twenty  grains  of  pure  clay  were  exposed  to 
166°  of  Wedgwood,  and  then  found  to  weigh  only  8  grains. 
This  was  mixed  with  -2  grains  of  pure  1  me  and  half  a  graia 
of  carbon,  and  an  imperfect  redaction  obtained.  The  mass 
waa  only  partiallv  vitiilied. 

XXIX.  T'.veniy  grains  of  pure  clay  and  .")  grains  of  pure 
lime  were  intimaitlv  nnxed  and  exposed.  Tiie  result  was  a 
very  perfect  glass  arranged  in  detaeheftl  irregular  columng 
or  crystals  upon  the  botnun  of  a  Cornwall  clay  pot.  The 
purity  of  thcie  masses  was  entire.  The  colour  generally 
whitish,  but  in  some  places  tinged  with  pale  yellow. 

XXX.  Twenty  grains  of  pure  clay,  5  grains  of  pure  lime, 
and  1  grain  of  carbon,  were  exposed  for  an  hour;  when  I 
obtained  a  s-nall  flat  button  of  earth,  hollow  in  the  centre 
and  entirely  black  upon  its  upper  suitac®.  It,' however,  con- 
tained a  poriiun  of  the  clay  and  lime,  while,  and  rough  as  if 
granulated.  In  a  fe.v  places,  sympion'S  of  vitrilicatjon  ?.nd 
g!a.-s  were  evident.  'I  he  charcoal  had  disapjicarcd,  and  ttic 
interior  of  the  pot  lemained  ungla2cd.  In  point,  of  w  eight, 
the  whole  mass  was  reduced  to  a  fraction  tnoix-  than  ten 
grains. 

XXXI.  Tvvcnly  grains  of  pure  clay,  5  grains  of  pure 
lime,  and  2  graips  of  carboHy  ibrmcd  by  iusion  a  rough 
half-softened  mass  of  an  uniformly  biaek  ctlpur.  The  cliar- 
coal  was  all  united  to  ihe  clay;  but  a  small  pcri.ion  of  the 
mixture,  in  a  pulverulent  lorn;,  and  of  a  gray  colour,  re-* 
aiained  unfused,  which  indicated  a  saturation  of  the  car-' 
bonaceous  principle,  first  maniljtelcd  in  excess  by  retarding 
tiie  fusiijility  of  the  mixture. 

It  w<juld  appear  from  these  exncrimenti,  that  pure  ciry 
causes  to  disappear  a  quantity  of  carbonaceous  matter  equal 
to  1  -loih  part  of  its  weight;  but  as  the  clay  operated  upoar 
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contained  nearly  6-lOths  its  weight  of  water,  I  deemed  it 
necessary  to  prepare  a  few  experiments  with  clay  dried  in  «t 
heat  of  1 65",  and  used  ahnost  immediately  when  taken  from 
the  crucible. 

XXXII.  Twenty  grains  of  pure  clay  thus  prepared  were 
mixed  with  I -4th  its  weight  of  pure  lime,  and  exposed  in 
a  Cornwall  clay  crucible  to  170°  of  Wedgwood.  The  re- 
sult was  a  partially  coagulated  mass,  slightly  adhesive,  gi-a- 
nulatcd,  and  resembling  very  fine  silex.  The  want  of  fusion 
in  this  experiment  arose  from  the  extra  quantity  of  real  clay 
introduced  by  means  of  depriving  it  of  its  water. 

XXXIII .  Twenty  grains  of  the  same  clay,  mixed  with 
10  grains  of  pure  lime,  were  fused  into  a  transparent  glo- 
bule of  glass  of  a  milky  white  colour. 

XXXIV.  This  mixture,  fused  with  1  grain  of  carbon, 
yielded  a  fine  glass  of  a  blueish  crystal  colour.  The  char- 
coal was  most  evidently  united  in  the  mass,  which  exhibited 
a  cloudy  water,  as  if  the  glass  had  inclosed  a  fine  charcoal - 
coloured  vapour.  This  so  completely  deceived  me,  that  I 
broke  the  glass  with  a  viev/  to  liberate  it,  but  found  it  dense 
and  solid  throughout. 

XXXV.  Twenty  grains  of  pure  clay,  10  grains  of  pure 
lime,  and  2  grains  of  carbon,  were  intimately  mixed,  and 
fused  into  a  black  porcelain  mass.  The  surface  was  dull 
and  earthy,  but  the  fracture  possessed  considerable  lustre. 
Half  a  grain  of  carbon  remained  untaken  up;  so  that  1-J 
grain  had  united  to  the  mass  in  fusion.  It  may  therefore 
be  concluded,  that  pure  clay  deprived  of  all  moisture,  reck- 
oning the  calcareous  earth  to  have  been  neutral,  absorbs 
7J  per  cent,  of  carbon,  or  betwixt  1-1 3th  and  l-14th  part 
its  own  weight. 

An  abstract  of  the  nuantities  of  carbon  united  to  the  dif- 
ferent substances  now  operated  upon  in  one  fusion,  will 
stand  thus  : 

Sturbrido:;e  clay,  vitrified,  absorbs  of  carbon  2?  per  cent. 
Cornwall  ditto  ditto         -         4 

Pure  clay  dried  in  a  heat  of  ]Q5°  Wcdg.  "J-k 
It  is  further  probable,  that  were  the  products  thus  ob- 
tained by  single  fusion  reduced  and  re-fused,  with  addi- 
tional doses  of  carbon,  that  a  still  greater  combination  of 
carbon  would  take  place,  and  a  greater  alteration  upon  the 
results  ensue. 

I  shall  conclude  this  branch  of  the  inquiry  with  the  fol- 
lowing remarks : 

.  Ist,  The  combination  of  carbon  with  clay  uniformly 
tends  to  form  a  black  porous  porcelain,  sometimes  resem- 
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bling  the  coarsest  lava*  or  cinders  that  come  from  the  blast- 
furnace. 

2d,  From  this  circumstance  I  would  endeavour  to  explain  in 
part  a  chief  constituent  in  the  scouring  cinder  of  the  blast-1'ur- 
uace,  not  hitherto  explicable  upon  common  grounds.  When 
these  circumstances  unite  to  produce  this  cinder  at  the  fur- 
nace, it  flows  copiously  of  a  black  spongy  texture,  frequently 
igniting  sparks  resembling  the  dcflasration  of  carbon.  The 
quantity  of  iron,  which  has  hitherto  been  deemed  its  colour- 
ing principle,  seWom  exceeds  3  per  cent.,  and  ahvavs  ap- 
peared to  inc  to  be  inadequate  to  explain  the  uncommon 
appearance  of  the  cinder.  Upon  the  grounds  of  clav  ab- 
sorbing carbon,  it  is  easy  to  suppose,  should  any  cir- 
cumstance occur  in  the  smcltmg  process  to  establish  an 
extra  share  of  affinity  betwixt  the  argillaceous  matter  of  the 
ores  and  the  carbun  of  the  fuel,  that  a  considerable  portion 
of  the  latter  will  unite  to  the  former,  and  change  the  colour 
and  form  of  ilie  lava.  The  crude  iron  then  will  become 
decarbonated,  as  a  consequence  of  this  affinity.  It  will  be 
deprived  of  its  Jicctssary  share  of  luel,  become  inflammable, 
and  oxidate  before  the  blast.  The  iron  thus  debased  will 
unite  to  the  general  current  of  lava,  and  account  for  the 
portion  of  iron  which  such  cinders  generally  contain.  This 
explanation  is  the  reverse  of  what  could  be  formerly  ad- 
vanced ;  for  the  scouring  or  running  of  a  black  porous 
cinder  could  only  be  atliibuied  to  the  combustion  of  the 
iron  by  some  more  remote  cause. 

3d,  The  alfinity  or  tendency  which  carbon  h».s  to  unite 
with  clay  is  so  great,  that  l-300dth  part  of  the  former  pro- 
duces the  most  striking  varieties  in  the  result.  In  many 
other  experiments,  not  particularized  here,  I  found  that 
even  I-b()C>dth  part  of  carbon  produced  an  effect  upon  tjie 

Eroduct,  as  to  densitv,  colour,  and  transparency.  This 
einti  tbc  case,  may  there  not  exist  sinnlar  unsuf-jjectcd 
affinities  betwixt  iron  and  clay,  and  betwixt  oxygen  and 
clay,  even  in  the  process  of  smelting?  and  may  not  these 
be  productive  of  permanent  eftects  upon  the  quality  of  the 
manufactured  iron  ? 

4th,  I  had  frcquetitlv  occasion  to  notice,  in  the  course  of 
performing  these  experiments,  the  strength  of  affiniiy  ex- 
isting betwixt  carbon  and  the  diflerent  clays.  In  one  ex- 
periment, wherein  pure  clay  and  carbon  were  exj>osed  in  a 
Cornwall  clay  crucible  with  a  Sturbridge  clay  cover,  1  re- 
marked that  the  pore  clav  was  equally  so  as  v.hen  intro- 
duced ;  hut  the  interior  surfaru  of  the  cracibk  was  covered 
Vvith  alight  Ijlue  glaze,  whiK'  the  top  of  S'turl>ridgc  clay 
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was  of  a  dark  colour  inclining  to  black.  The  charcoa] 
which  was  introduced  along  with  the  argil  had  disappeared; 
but  the  sides  and  cover  of  the  pot,  being  composed  of  clay 
which  in  the  same  tempcralure  had  approached  more  nearly 
to  fusion,  had  attracted  the  carbon,  from  its  simple  mixture 
with  the  argil,  and  became  united  to  it  by  a  regular  process 
of  cementation. 

[To  be  continued.] 


■   X.  yi  Case  of  Typhus  Fever  cured  by  the  Use  of  Yeasty 
To  Mr.  Til  loch. 

SIR, 

J.F  you  think  the  following  history  of  the  cure  of  a  typhus 
fever  by  the  use  of  yeast,  worth  inserting  in  your  Journal, 
jt  is  at  your  service. 

A  young  gentleman,  about  thirteen  years  of  age,  was 
sent  home  sick  from  school.  The  physician  who  attended 
the  family  \vas  sent  for  immediately  ;  he  thought  it  a  tri- 
fling coniplaint,  and  that  the  child  would  be  well  again  in 
two  or  three  clays.  The  next  day,  however,  he  found  him 
worse  :  the  throat  began  to  ulcerate,  and  his  pulse  was  very 
quick.  He  now  began  to  think  the  disorder  was  of  a  serious 
iiature.  The  third  day  he  declared  him  to  be  in  iirjminent 
daiui^cr :  his  pulse  was  still  quicker,  his  mouth  and  fauces 
so  ulcerated  that  it  syas  with  great  difficulty  he  could  be 
made  to  swallqw  i^ny  fluid;  and  blood  began  to  exude  from 
his  eyes,  nose,  and  ears.  On  the  fourth  day  the  symptoms 
were  all  worse,  and  his  necl^  was  swelled  to  the  level  of  tlie 
chin ;  he  had  so  much  anxiety  that  he  had  obliged  the  nurse 
to  remove  him  continually  from  one  bed  to  the  other,  there 
being  two  in  the  room  j  such  a  quantity  of  blood  was  dis- 
charged frqm  his  ears,  that  they  were  obliged  to  change  the 
pillov\'-pascs  frequently;  his  piilse  was  at  140,  and  the. 
otcnchof  hjs  cham|jcrvvas  intolerable:  finally,  the  physician 
declared  he  could  not  possibly  live  forty-eight  hours,  and 
that  it  was  not  probable  he  would  live  twenty-four. 

At  this  period,  one  of  the  principals  of  the  family  recol- 
lected having  read  of  the  wonderful  powers  of  yeast  in  curing 
putrid  fevers,  and  thought  he  should  be  perfectly  justifiable 
in  superseding  the  medicines  which  had  no  eflect,  and 
giving  the  yeast  a  trial.  Some  was  immediately  procured, 
luid,  being  diluted  with  warm  v.atei"  and  coarse  sugar,  was 
>yilb  great  difficulty  conveyed  to  the  fauces  with  a  spoon: 
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he  presently  found  himself  refreshed,  grew  calmer,  and  all 
the  threatening  symptoms  began  to  abate. 

Tht  next  day,  wlien  the  physician  came,  expecting  to 
find  a  corpse,  he  was  struck  with  astonishment:  his  pulse 
was  already  reduced  from  140  to  100  strokes  in  the;  minute; 
the  ulcers  had  put  on  a  more  florid  appearance ;  he  was  pcr- 
iectly  tranquil  ;  and  the  discharge  from  his  eyes,  nose,  and 
cars,  considerablv  diminished.  The  \east  was  continued, 
and  he  recovered  as  rapidly  as  he  had  fallen  sick — so  as,  in 
a  few  days,  to  be  perfectly  well. 

I  have  only  further  to  observe,  that,  as  they  got  a  pail  of 
fermenting  wort  into  his  room  and  skimmed  tne  yeast  off 
occasionally,  the  precise  (juantitv  he  took  cannot  be  stated  ; 
but  it  is  estimated  that  he  took  three  or  four  table  spoonsfuU 
of  pure  yeast  in  twenty-four  hours.  It  was  so  far  from  af- 
fecting the  bowels,  that  it  was  found  necessarv  to  administer 
some  opening  medicines  while  he  was  taking  the  yeast. 

If  any  persons  wish  to  be  further  informed,  I  will  crive 
them  a  reference  to  the  parties,  who  are  people  of  consi- 
derable notoriety  in  the  citv. 

I  am  sir,  your  hujiible  servant, 

Grncfr's  Hall  Court,  '  J.  HkATH. 

iVljrch  lo,  1804. 


XI.  On  the  lest  hitherto  known  Methods  of  purifijing  Colalt 
and  Nickel  from  Jii^niufh,  Arsenic,  Iron,  and  Copfier, 
ichich  in  general  accoivpany  these  iSIetals  ;  hut  parlicu- 
Inrly  on  the  best  Methods  if  separating  Cobalt  from 
Nickel,  or  Nickel  from  Cobalt,  in  the  Lirgu  lia?/.  By 
Dr.  RiCHTEU  *. 

JZiVF.nv  practical  chemist  so  well  knows  how  dilTicuIt  it  is 
to  obtain  cobalt  and  nickel  free  from  other  metals,  that  it 
is  not  necessary  to  say  any  thing  concerning  it.  The  author 
of  this  paper  is  well  known  as  an  able  chemist,  and  his  si- 
tuation ab  director  of  the  manufacton,'  of  colours  for  the 
ruval  ik-rlin  porcelain  manufactory,  has  enabled  him  to  ex- 
periment upon  the  subject  in  the  large  way.  Our  present 
object  is  to  give  the  results,  which,  no  doubt,  will  be  ac- 
rcptable  to  those  who  arc  concerned  in  similar  undertakings. 
We  hhall  therefore  give  an  abstract  »)f  !iis  paper,  which  is 
as  follows  : 

Let  the  pulverized   ore  of  cobalt  be  repeatedly  roasted 

•  From  C»i!i!cn's  Nrw  Journal  of  Cberrt  is  try,  vol.  ii.  part  i.  p.  61. 
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wth  charcoal  powder  until  no  more  arsenic  (or  at  least  very 
little,  for  it  is  impossible  to  free  it  wholly  from  arsenic  and 
sulphur,)  or  sulphur  is  volatilized.  Upon  the  ore  thus  partly 
desulphurated,  ike,  pour  2-3ds  of  its  weight  concentrated 
sulphuric  acid  previously  diluted  with  double  its  quantity 
of  water :  heat  the  mixture  in  earthen  pans  placed  on  a  sand- 
bath  nearly  to  the^  boiling  point,  and  add  to  it  gradually 
nitrate  of  potash  till  no  further  action  takes  place,  or  till 
no  more  red  vapours  are  disengaged.  This  being  done,  eva- 
porate the  whole  to  dryness,  and  heat  the  dry  mass  strongly  j 
a  new  disena"ap:ement  of  red  vapours  again  takes  place ;  keep 
up  the  heat  tilT  no  more  red  fumes  are  evolved.  The  heated 
mass  must  then  be  thrown  into  water,  and  its  soluble  part 
washed  out  by  the  repeated  affusion  of  this  fluid.  The  in- 
soluble residue  is  to  be  treated  in  a  similar  way  till  the  re- 
sidue consists  of  nothing  else  but  part  of  the  matrix  of  the 
ore. 

The  before-obtained  solution,  after  having  been  suffered 
to  subside,  must  be  decanted  or  filtered,  and  mingled  with 
a  solution  of  carbonate  of  potash.  Bv  this  means  the  bis- 
muth and  a  considerable  cjuantity  of  iron  (frequently  also 
arseniate  of  iron)  become  separated  ;  sometimes  also  copper 
and  nickel,  in  combination  with  arsenic  acid.  The  colour 
of  the  precipitate  cannot  be  determined,  for  it  differs  ac- 
cordinp;  to  the  nature  of  the  ore. 

The  fluid  may  now  be  examined  for  copper.  If  a  polished 
cylinder  of  iron,  after  having  been  immersed  in  the  solution, 
acquires  the  slighrest  rerldish  hue,  copper  may  be  suspected. 
It  is,  however,  not  advisable  to  separate  the  copper  by  iron ; 
for  part  of  the  cobalt  would  also,  be  precipitated  in  combina- 
tion with  the  copper,  and  a  loss  would  thus  be  occasioned. 
It  is  therefore  more  proiitable  to  decompose  the  whole  solu- 
tion at  once  by  carbonate  of  potash.  The  precipitate  ob- 
tained must  be  washed,  dried,  and  sublimed  with  muriate 
of  ammonia. 

If  the  cobalt  is  contaminated  with  a  small  quantity  of 
copper,  that  part  of  the  sublimed  muriate  of  anunonia  which 
escapes  undecomposed  elevates  all  the  copper,  and  the  sub- 
limate has  a  blueish  colour.  If  a  larger  quantity  of  copper 
be  present,  the  sublimation  must  be  repeated  successively 
until  the  last  sublimed  niuriate  does  not  show  any  vestige 
of  copper  by  the  usual  tc'ts. 

The  cobalt  thus  puri!l(jd  from  copper  (if  it  contained  any) 

in?y  a'jaiu  be  dis.-olvcd,  and  the  sohuion  decomposed  by 

carbonate  of  potash  ;    takuig   care    to   add    the   alkali    in 

excess.     The  precipitate  obiaiacd  is  to  be  digested  in  a  solu- 
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tion  of  carbonate  of  potash  ;  or  tliis  trouble  may  be  saved 
hv  addinyf  to  the  precipitated  solution  a  considerable  quam- 
tity  of  carbonate  of  potash,  and  tliea  suftering  tlie  whole 
mixture  to  boil  for  some  time  :  we  are  now  sure  that  the 
difficultly  soluble  arseniates,  if  any  were  present,  are  de- 
composed and  got  rid  of. 

In  order  to  know  the  nature  of  the  precipitate,  let  a 
portion  of  it  be  neutralized  with  sulphuric  acid  ;  mingle 
the  solution  with  sulphate  of  ammonia,  evaporate  the  fluid, 
and  suffer  it  to  crvstallize.  From  the  colour  of  the  crystal- 
lized salt,  the  experienced  operator  may  form  already  some 
judgment  of  what  his  precipitate  principally  consists  :  if, 
namely,  the  crystals  have  a  greenish  colour,  he  is  sure  they 
contain  nickel.  In  that  case,  it  is  neces=;arv  to  redissolve 
and  recrystallize  them  till  they  acquire  a  red  colour.  Should 
it,  however,  happen  that  during  the  repeated  solution  and 
recrvstallization  the  salt  acquires  a  more  lively  green  colour, 
and  that  the  noncrvstallized  fluid  or  mother-liquor  acquires  a 
more  lively  red  colour ;  in  that  case  his  principal  object  should 
be  directed  towards  the  direct  separation  of  the  nickel  from 
the  solution.  For  that  purpose,  let  the  whole  rcmaijiing  so- 
lution be  divided  into  four  equal  parts  ;  neutralize  one  part 
bv  sulphuric  acid,  and  note  the  quantity  of  acid  which  was 
necessary  for  that  purpose,  in  order  to  learn  the  quantity 
rwjuired  for  the  rest. 

To  save,  however,  the  expense  of  the  direct  application 
of  sulphuric  acid,  it  is  more  ceconomical  to  convert  the 
(juantity  of  sulphuric  acid  necessary  for  the  saturation  of 
the  precipitate  into  sulphate  of  ammonia,  by  making  it  act 
on  muriate  of  ammonia.  The  muriatic  acid,  though  not 
wanted  in  the  process  in  view,  and  the  sulphate  of  annno- 
nia  which  will  thus  be  obtained,  will  amply  repay  the  ex- 
pense incurred. 

The  sulphate  of  ammonia  must  be  dissolved  in  water,  and 
the  before-obtained  precipitate  digested  in  this  solution.  If 
the  whole  precipitate  should  not  become  dissolved,  sulphuric 
acid  may  be  added  to  eftect  a  solution,  'iiiis,  however,  will 
be  seldom  found  to  be  the  case.  Should  the  solution  be  tur- 
bid, sufler  it  to  stand  undisturbed  to  subside  ;  for  it  may 
happen  that  a  minute  quantity  of  arseniate  or  oxide  of  iron, 
or  both,  becomes  deposited,  which  is  in  proportion  to  tlie 
care  w  ith  which  the  operator  has  conducted  his  lormer  pro- 
cesses. 

The  clear  fluid  must  then  he  evaporated  at  a  low  heat  till 
a  considerable  pellicle  appears,  and  then  suH'ered  to  cool : 

D  3  grccii 


34        Fifteenth  Communkation  ffom  Dr.  ThomiCTi, 

green  crystals  of  nickel  will  then  l>c  obtained,  which  prov^ 
that  this  n)etal  was  present  in  a  considerable  quantity  ; 
whereas,  on  the  contrary,  the  crystals  are  of  a  reddish  hue. 
Remove  the  crystals,  and  let  the  fluid  be  repeatedly  evapo- 
rated and  crystallized  till  the  last  crop  of  crystals  are  red. 
The  remaining  fluid  then  contains  no  more  nickel  j  it  may 
therefore  be  crystallized. 

The  obtained  crops  of  crystals,  wliich  are  more  or  less  of 
a  beautiful  red,  should  be  put  together,  redissolved,  and 
recrystallized  repeatedly,  till  a  new  crystallization  does  not 
increase  their  beauty. 

The  obtained  green  crystals  of  nickel  are  treated  in  a  si- 
milar manner  till  their  green  colour  does  not  become  more 
lively  by  a  fresh  crystallization.  These  tedious  processes 
of  crystallization  may  be  considerably  shortened  if  the  ope- 
rator ])icks  his  crops  of  crystals,  or  sorts  and  dissolves  them 
accordingly. 

'  The  Gobaltic  solution  of  nickel,  or  the  solution  of  nickel 
soiled  with  cobalt,  as  it  may  be  called,  according  to  the 
nature  of  the  solution,  may  be  purified  respectively  by  sul- 
phate of  ammonia  and  subsequent  repeated  crystallizations  ;• 
a  process  which  can  by  far  more  easily  bo  adhered  to  in  the 
large  way  than  any  of  the  methods  now  made  use  of.  I 
need  hardly  mention  that  both  the  salts  may  be  decomposed 
by  carbonate  of  potash,  and  the  carbonate  of  nickel  an-d  car- 
bonate of  cobalt  be  reduced  in  the  usual  way. 


XII.   F'ifleenth  Comiminicaiion  from  Dr.  Thornton, 
relat'tve  to  Pneumatic  Medicine. 

To  Mr,  Tilloch, 

INTav  io,  1804.. 
Sin,  No.  I,  Hind-street.  Manchester-square. 

J.  HK  following  is  an  account  of  the  efficacy  of  the  oxy- 
genated marine  acid  gas  in  a  case  of  chlorosis  or  green  sick- 
ness ;  and  I  have  not  any  additional  information  to  add, 
although  the  cure  was  accomplished  in  the  year  1793,  be- 
cause my  sr.ccess  in  such  disorders  has  been  uniform  with 
the  simple  oxygen  gas  or  vital  air,  properly  diluted,  aided 
by  tonic  medicines  ;  and  this  gas  has  little  or  no  irritating 
efltct  upon  the  lun'jK,  which  the  other  gas,  if  not  properly 
diluted,  undoubtedly  has  ;  and  it  is  the  part  of  the  prudent 
physician  to  apply  the  mildest  means,  when  these  arc  gene- 
rally found  to  answur.  •-  ^ 

Letter 
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Letter  from  John  Biggs,  Esq.  to  Dr.  Thorntox. 

SIR,  Jping,  near  MidhuTsr. 

In  answer  to  vonr  letter  I  need  not  inform  you  that  I 
liavc  a  patent  for  the  bleaching  of  paper,  which  is  acconi- 
plisiied  by  means  of  the  superoxygeaated  gas,  which  hiH 
the  power  of  rendering  the  darkest  paper  a  fine  whiter  taking 
out  all  colour.  I  have  had  paper  w  hich  was  mildewed  \i\ 
going  to  India,  completely  restored  by  this  air;  which  cir- 
cumstance has  jriven  considerable  profit  to  the  traders  to  th« 
Kast.  Discoloured  and  mildewed  prints  are  restored  by  the 
same  means.  Mr.  Splilsbury,  printer,  had  Milton's  Para- 
dise Lost,  a  fine  copv,  much  mildewed,  perfectly  recovered. 
Books  discoloured  by  age  are  rendered  beautifully  white  bv 
this  process.  As  I  make  no  secret  of  it,  I  shall  just  men- 
tion, that  the  articles  are  inclosed  in  a  wooden  receiver  made 
of  deal,  dove-tailed,  and  the  inside  set  with  large  panes  of 
glass  fastened  together  by  filling  any  interstices  with  slips 
of  wood.  Manganese  powdcrcilis  then  used,  with  salt  and 
vitriolic  acid,  and  these  are  placed  in  an  earthen  retort  in  a 
sand  heat,  and,  communicating  by  pipes  with  the  boxes, 
disencrage  in  them  the  oxygenated  gas.  When  the  bleached 
jjaper  is  taken  out,  after  an  hour  or  less,  much  of  the  gas, 
of  course,  ii  distributed  in  the  apartment.  The  |)ersons 
employed  in  this  process  enjoy  excellent  hcaltlK^  one  man 
and  two  women  have  worked  four  years  with  mc,  and 
have  had  uninterrupted  health.  I  observe  myself,  that  after 
breathing  this  gas  diffused  in  the  room,  I  always  experience 
a  greater  wannth  on  that  day,  with  an  increased  appetite. 
IVly  work-people  make  the  same  observations. 

The  case  you  particularly  inquired  after,  was  that  of  a 
voung  woman,  aged  17,  excessively  pale,  and  so  delicate  a 
skin  that  yo\i  might  sec  through  her  fingers;  teeth  a  pearly 
white,  lips  the  colour  of  her  complexion,  breathing  very 
short,  a  violent  cough,  and  great  expectoration  ;  body  mucli 
reduced;  steel,  he.  had  been  used  in  vain,  and  the  fa- 
culty with  us  supposed  she  would  not  recover.  When  she 
came  to  work  in  mv  manufactory,  my  people  told  her  she 
would  soon  fct  \vell  from  the  steam  let  out  of  the  boxes: 
and  instead  of  her  breathing  gcttmg  worse,  as  some  might 
expect,  it  was  greatly  relieved  ;  her  appetite  came  round  ; 
her  complexion  soon  was  rendered  ruddy  ;  nature  assun)ed 
all  her  proper  functions  ;  the  cough  left  her ;  and  she  has 
(■j)ntinucd  to  work  in  my  manutactorv  more  than  a  twelvc- 
monil),  and  enjoys  a  very  excellent  state  of  health. 

I  h.-'ve  tile  honour  to  be,  sir,  with  great  rc=pect, 
Vour  obedient  humble  servant,     John  Biggs. 
D  4  Ohervatioiu 


56  Description  of  an  improved  Churn, 

Ol'scrvat'wns  on  this  Case  ly  Dr.  Tiiormtox. 

I.  Chlorotlc  consumption,  even  oftener  than  any  other, 
proves  fatal  from  the  pernicious  treatment  of  this  disease,  as 
considering-  it  a  true  convsuniption,  and  lowering;  the  patient. 
It  arises  from  a  defective  oxygenation  of  the  blood. 

II.  Steel  gives  the  blood  more  power  to  abstract  oxy- 
gen, and  form  of  it  one  of  its  component  parts  :  hence  the 
benefit  of  this  remedy.  Tonics  do  the  same,  but  in  a  less 
degree. 

ill.  That  the  superoxvgenated  marine  acid  gas  imparts 
oxygen  to  the  blood,  or  animal  fibre,  is  shown  by  Girtan- 
ner  {vide  Beddoes'  translation),  who  thinks  that  no  sub- 
stance in)parts  more  of  this  principle;  and  hence,  when 
concentrated,  as  in  the  sxiperoxygenated  muriatic  acid,  its 
most  powerful  effects ;  when  having  acted  on  the  animal 
libre,  it  is  no  longer  superoxygenated  :  hence  in, the  form 
of  gas,  probably,  the  oxygen  is  in  a  similar  manner, 
though  in  a  less  degree,  imparted  to  the  blood  or  animal 
fibre. 

IV.  As  this  air  mav  require  more  caution  than  in  acci- 
dental admixture  with  common  air  in  an  apartment,  much 
good  may  hereafter  be  derived  from  it  under  a  prudent  ad- 
ministration. Sed  ars  longa,  vita  Irevis,  as  Hippocrates 
observes,  and  the  strong  prejudices  against  aerial  remedies 
still  exist. 


XIII.  Description  of  Mr.  William  Bowler's  improved 

Churn  *. 

jC  or  this  improvement,  thirty  guineas  were  voted  to  the 
inventor,  by  the  Society  for  the  Encouragement  of  Arts, 
jNIanufactures,  and  Commerce,  which  has  one  of  the  churns 
reserved  in  its  repository  for  the  inspection  of  the  public. 

The  churn  itself  is  of  the  barrel  kind,  being  a  cylinder 
eighteen  inches  diameter  and  nine  inches  wide,  the  sides 
wood,  and  the  rim  tin  plate,  having  two  openings;  the 
one,  eight  inches  and  a  half  long,  by  four  inches  wide, 
tVirouah  which  the  cream  is  put  into  the  churn,  and  the 
hand  mtroduccd  for  cleaning  it ;  the  other,  a  short  pipe  one 
inch  diameter,  by  which  the  butter-milk  runs  out  of  the 
churn  w  hen  the  operation  is  ilnished.     I'hc  first  of  these 

*  From  the  T^nn  sari  ions  of  the  Sorirty  for  the  Encouragement  of  Arts, 
Mjnufu.luirs,  and  Commerce,  vol.  xiii. 
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openings  has  a  wooden  cover,  fastened  down  by  two  screws, 
and  the  other  a  cork  fitted  to  it,  while  the  butter  is  churn- 
ino;.     There  is  also,  near  the  h.rger  opening,  a  small  vent- 
h(^e  with  a  peg,  to  allow  a  passage  for  any  air  dischar2;ed 
iVom  the  creraii  at  the  beginning  of  the  operation.    An  axle 
passes  through  the  churn,  terminating  in  two  gudgeons  on. 
which  it  hangs,  its  lower  part  being  immersed  in  a  trough, 
to  occasionally  hold  hot  or  cold  water  according  to  the  sea- 
son of  the  year ;  and  on  the  inside  of  the  rim  are  four  pro- 
jecting pieces  of  wood,  witti  holes  in  then),  scn'inof  to  beat 
the  cream  by  the  motion  of  the  churn  :  this  motion  is  caused 
by  a  pendulum,  three  feet  six  incf.es  lonsr,  having  an  iron" 
bob  weighing  ten  pounds,  and  at  its  upper  end  turning  a 
pulley  ten  inches  diameter,  from  which  goes  a  rope  twice 
round  another  puUev,  about  three  inches  diameter,  fixed  on 
the  axis  of  the  churn,  and  causing  it  to  make  a  partial  re- 
volution by  each  vibration  of  the  pendulum.     There  are 
sliding  covers  to  the  machinerv,  and  also  a  cover  to  the 
water-trough,  in  order,  w  hen  tlie  hot  water  is  usc\l,  to  se- 
cure the  steam,  and  keep  the  cr^am  in  a  due  and  nccesi^ary 
degree  of  warmth.     The  motion  of  the  pendulum  is  given 
and  kept  up  by  a  wooden  rod,  about  three  feet  nine  inches 
long,  turning  on  a  pin  about  three  inches  above  the  bob  of 
the  pendulum. 

u4  Front  and  Side  View  of  this  Churn  is  given  on  Plate  I. 

A,  A,  the  body  of  the  churn. 

B,  an  opening,  by  which  the  cream  is  put  in. 

C,  the  cover  of  the  larsre  opening,  r,  the  small  hole  on 
the  opposite  side  of  the  churn,  by  which  the  butter-milk 
is  poured  out. 

J),  the  gudgeon  on  which  the  body  of  the  chum  hanf^s. 

E,  hi,  the  upper  or  larger  pulley.  The  screw  e  tightens 
the  band  which  goes  round 

F,  F,  the  smaller  pulley,  fixed  on  the  axis  or  gudgeon  of 
the  churn. 

G,G,  the  rod  of  ihe  penduhun  iianging  from  the  upper 
pulley  Vl. 

1 1,  H,  the  bob  of  the  pendulum. 

I,  the  handle,  movea()le  on  a  pin  at  a,  l)y  which  the 
pendulum  is  moved  to  and  fro,  making  a  traverse,  in  form 
of  the  dotted  line  K,  K. 

L,  [j,  I^,  the  troiiirh  for  the  hoi  or  cold  water. 

M,  a  rest  for  the  handle  when  the  cliurn  is  not  at  work. 

XIV.  He- 
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^tV''.  Report  made  to  the  Class  of  the  Pliysicul  and  Ma- 
themaf'ical  Sciences  of  the  French  National  Institute,  bjf 
C.  Ramox,  respecting  a  Memoir  of  C.  Daubuisson  on 
the  Basaltes  of  Saxony  *^ 

v>.  ITauv  and  myself  have  been  charged  to  give  an  ac- 
count to  the  class  of  a  very  long  and  circumstantial  memoir 
of  Daubuisson  on  the  basaltes  of  Saxony^  accompanied  with 
observations  on  the  origin  of  basaltes  in  general.  It  is 
well  known  that  the  question  respecting  the  origin  of  ba- 
SaJtes  has  excited  many  disputes  and  discussions  among  na- 
turalists. It  is,  however,  among  the  small  number  of  sub- 
htances  which  it  is  impossible  to  mistake  in  the  sntient 
mineralogy.  Pliny  and  Ptolemy  give  this  name  to  the  lapis 
JEthiopici/s  of  Herodotus  and  Strabo  ;  a  stone  which  was 
found  in  Upper  Egypt,  on  the  frontiers  of  Ethiopia,  and 
which,  according  to  the  latter  author,  appeared  always  under 
arejrular  form.  According  to  their  description,  it  was  of 
tlie  colour  and  hardness  of  iron  ;  it  was  employed  in  dif- 
ferent works  of  sculpture,  and  particularly  for  making  mor- 
tars. No  object  of  natural  history  has  been  descrrbed  with 
more  precision  by  the  antients  ;  and  a  great  nmiibor  of 
works  of  this  basaltes,  still  preserved,  afford  us  the  means  of 
fully  examining  the  nature  of  it. 

Dolomieu,  to  whom  we  are  indebted  for  these  details-- 
examined  the  antique  basaltes  with  great  care.  He  found 
in  it  w  hat  is  called  sthorl  en  masse,  hornblend,  trapp,  pe- 
ttosilex,  granitella  composed  of  fcld-spar  with  grains  more 
or  less  perceptible,  and  scales  of  schorl :  he  found  the  com- 
ponent parts  vary  in  their  vohn-ne  and  proportions,  and  in 
tl)c  same  masses  veins  and  spots  of  granite  on  the  smooth 
bJack  cround  of  the  stone  ;  he  therefore  declares,  with  every 
assiu-ance  of  conviction,  that  basaltes  is  not  of  volcanic 
ori£,in. 

Twenty  years  before,  our  fcUow-labourcr,  Desmarets,: 
made  similar  observations ;  and  he  deduced  exactly  the 
sanre  conse(]ucnces,  describing  under  the  name  of  gahho- 
the  amphibolic  stones  which  Dolomieu  calls  hornblende 
aaid  schorl  en  masse. 

The  idea  of  the  volcanic  origin  of  the  antient  basaltes, 
continues  Dolomieu,  arose  from  the  physical  constitution 
of  Iralv,  where  people  must  have  been  gradually  accus- 
tom-cd  to  consider  all  stones  not  calcareous,  and  of  a  black- 

*  Fioni  tlic  An.ialfs  dc  Cbiriie,  No.  137. 
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jsli  colour,  as  produced  by  fire.  In  ihc  time  of  Adrian  iho 
Egyptian  statues  were  repaired  and  imitated  with  certain  - 
kinds  of  compact  lava,  which  had  nearly  the  colour,  the 
grain,  and  hardness,  of  basaltes.  Basaltes,  then,  was  con- 
sidered as  compact  and  prismatic  lava;  and  foreign  mine- 
ralogists received  this  opinion  on  vaone  analotric-s,  aiid  at 
lirst  without  examination.  Let  us  therefore  do  justice  to 
Dolomieu,  who  from  fragments  of  a  rock,  the  position  of 
which  is  unknown,  conjectured  in  part  what  could  have 
scarcely  been  determined  by  thirty  years  discussion  in  re- 
gard to  the  basaltes  of  Germany  5  and  let  these  abuses  of 
analogy,  inseparable  from  the  progress  of  the  human  mind, 
explain  better  the  errors  into  which  respectable  naturalists 
may  have  fallen,  than  a  fondness  for  the  marvellous,  of 
which  the  author  of  the  memoir  accuses  those  who  do  not 
participitale  in  his  sentiments;  as  before  him,  and  in  si- 
milar circumstances,  M.  Noze  was  not  afraid  of  n)aking 
the  same  accusation  against  the  celebrated  aixl  judicious 
Saussure. 

From  these  con'^iderations,  Dolomieu  wished  that  a  more 
precise  nomenclature  might  put  an  end  to  the  numerous 
ambiguities  which  the  word  l(isui/*'S  had  occasioned.  He 
confined  this  denomination  within  its  antient  meaning,  and 
extended  the  name  of  lava  to  that  even  which  aiVected  pris- 
matic and  globular  forms,  when  the  Jlre  had  imprinted  on 
it  the  character  of  its  action.  Being  at  length  convinced, 
by  long  obsciTation  of  the  principal  volcanoes  in  Europe, 
that  a  stone  may  have  i)ecn  in  a  state  of  fusion  without  expe- 
riencing in  its  contexture  any  sensible  alteration,  he  was  of 
opinion  that  nothiuir  but  actual  inspection  could  dissipate 
the  doubts  on  this  subject ;  and  bv  readily  allowing  tjjat  the 
black  prismatic  trapp  of  Saxony,  as  well  as  that  of  Sweden 
and  Scotland,  are  products  of  the  moist  way,  he  asserted 
tliat  those  of  the  Vivarais  and  Sicily  were  productions  of 
firc- 

Such,  thirteen  years  ago,  was  the  opinion  of  the  ablest 
of  our  geologists:  a  naturalist  who  spent  a  part  of  his  life 
amidst  volcanoes.  lie  published  it  in  the  Jovnuii  de  Phy- 
shjue  for  the  year  1790,  in  consequence  of  the  accounts 
transmitted  to  him  of  the  labours  and  ideas  of  the  most  ce- 
lebrated mineralogists  of  Germanv.  II  it  be  true  that  thiji 
grand  observer,  brought  uji,  in  some  manner,  in  the  domain 
of  lire,  extended  the  limits  of  it  too  far,  even  when  he  ima- 
gined (hat  he  had  conlined  them  within  too  narrow  a  com- 
pass, can  we  believe  that  his  adversaries,  placed  in  a  quite 
opposite  situation,  should  have  been  less  carried  awavbv 
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the  seductions  of  analogy,  and  that  their  general  conclu- 
sions should  never  show  any  traces  of  the  influence  of  the 
places  which  have  heen  the  principal  object  of  their  study? 

The  basaltes  of  the  north  was  unanimously  considered  as 
of  volcanic  origin,  when  Bergman,  having  made  a  compa- 
rative analysis  of  the  basaltes  of  StafFa  and  the  trapp  of 
Hunnebcrg,  found  them  to  be  composed  of  the  same  prin- 
ciples*. From  the  result  of  this  analysis  he  was  led  to  doubt 
that  the  former  was  the  immediate  {iroduct  of  fire.  This 
fact,  which,  in  the  opinion  of  Dolon)ieu,  would  prove  no- 
lliing,  had  a  strong  influence  on  that  of  the  German  mine- 
ralogists ;  and  the  basaltes  of  their  cojntry  was  examined 
nnder  a  new  point  of  view.  Several  of  the  most  illustrious, 
at  the  head  of  whom  was  the  celebrated  Werner,  were  soon 
persuaded  that  the  basaltes  of  Saxony,  Hesse,  and  Bohe- 
mia, were  of  aqueous  origin.  Among  the  motives  which 
determined  their  opinion,  two  observations,  to  which  it  was 
hnpossible  to  make  any  objection,  have  long  been  remarked: 
1st,  The  position  of  an  immense  stratum  of  basaltes  on  a 
stratum  of  coal,  which  is  not  altered ;  2dly,  The  gradual 
transition  of  wacke  into  basaltes,  and  of  the  latter  into  gra- 
nitella,  which  is  known  to  the  Germans  under  the  name  of 
grvjistehi.  The  last  observation,  though  in  other  terms,  is 
exactly  that  which  determined  Dolomieu  to  consider  the 
basaltes  of  Ethiopia  as  the  production  of  water.  In  a  word, 
however  decisive  these  observations  mav  appear,  they  are 
far  from  havinij;  terminated  the  dispute.  The  learned  ia 
Germany  were  divided  into  two  very  animated  parties,  Fbl- 
ca?}ists  and  Nephmicms ;  and  these  denominations,  which 
may  appear  a  little  more  pompous  than  the  subject  requires, 
did  they  not  refer  to  tlie  importance  of  the  contested  ground, 
prove  at  least  the  value  which  each  attached  to  victory.  It 
IS  on  this  ground,  even,  on  which  the  Neptunians  defied 
their  adversaries,  that  the  Volcanists  thought  they  should 
be  able  to  retort  their  proofs  against  themselves.  The 
wackes,  according  to  them,  belong  to  muddy  eruptions; 
cellular  basaltes  is  porous  lithoidlava;  they  point  out  the 
craters  and  cavities  from  which  these  currents  have  issued  : 
and  lately,  M.  Voigt,  in  examining  the  stratum  of  coal 
which  the  flowing  of  the  basaltes  has  covered,  analysed  it 
Nvith  a  great  deal  of  address  and  ingenuity,  to  prove  the  dif- 
ferent alterations  produced  in  it  by  heat  f.  We  shall  not 
speak  here  of  the  German  mineralogists  mentioned  by  Dau- 

*  H.iLiy  Traisi';  de  Mincra'ogie,  tom..  iv.  p.  479. 
f  Min(;ra!ojji;,chc  Rci'.i;,  VS'ciinar  liici. 
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buisson;  but  we  must  add  that  C.  Faujas  visited  also  the 
Mcissner^  and  persists  in  his  opinion  ot  the  volcanity  of  its 
basaltes. 

It  must,  however,  be  confessed,  that  the  longer  this  dis- 
cussion is  continued,  the  less  the  proofs  of  the  Volcanists 
seem  to  prevail  over  those  of  their  adversaries ;  at  least  in 
uhat  concerns  the  basaltes  of  Saxony.  Several  distinguished 
mineralogists  have  successively  appeared  in  the  field  of  the 
Neptunians :  they  reckon  Klaproth,  Kirwan,  and  many 
others  among  their  conquests ;  and  it  is  at  this  mouient, 
■when  the  balance  inclines  in  their  favour,  tiiat  C.  Dau- 
buisson,  a  distinguished  pupil  of  M.  Werner,  and  educated 
in  the  sentiments  of  his  school,  presents  the  motives  of  an 
opinion  become  very  general  in  Germany  and  England,  and 
supported  by  the  result  of  his  own  observations. 

The  memoir  of  C  Daubuisson  is  divided  into  five  very 
long  articles  or  chapters,  accompanied  by  a  great  number 
of  notes,  and  considerably  enlarged  by  observations  on 
mount  Meissiier,  which  he  considers  as  the  most  interest- 
ing of  the  basaltic  mountains  he  ever  saw. 

The  author  employs  the  first  chapter  to  determine  with 
precision  what  he  understands  by  the  word  basaltes^  and  by 
the  expression  volcanic  productions. 

ilc  describes  then  the  basaltes,  and  justly  remarks  that 
this  stojic  highly  characterized,  and  always  similar  to  itself, 
whatever  may  be  the  region  from  which  it  comes,  is  exactly 
that  to  which  the  antients  gave  this  name.  Its  most  strikin"" 
properties  are,  a  grayish  black  colour,  a  dull  and  generally 
fine-grained  fracture,  a  specific  gravity  about  triple  that  of 
water,  and  a  manifest  action  on  the  magp.etic  needle.  Its 
masses,  for  the  most  part,  are  divided  into  prisms,  some- 
times into  plates,  and  sometimes,  but  more  rarely,  into 
balls  with  concentric  strata.  Certain  varieties  pres';nt  ca- 
vities more  or  less  numerous,  as  if  produced  bv  bubbles  3 
when  subjected  to  the  action  of  fire,  it  is  converted  into 
gla-;s  of  a  brownish  or  greenish  black  colour ;  but  this  s:laf?3, 
when  again  fused  and  slowly  cooled,  reassumes  a  stcnyap^' 
pearance,  according  to  the  results  of  the  ingrenious  experi- 
ments of  Sir  .James  Hall.  The  author  then  mentions  and 
com|)are8  two  analyses  made  by  Rlaproth  and  Kennedy, 
which  correspond  very  well.  Silex,  aluminc,  and  iron, 
predominate  among  the  constituent  principles.  There  are 
iound  also  a  little  muriatic  acid,  soda,  and  a  small  portion 
of  water.      Klaproth  discovered  also  carbon. 

'Ihe  author  then  proceeds  to  a  definition  of  volcanic  pro- 
iUiclions.     He  toniesaes  that  he  never  saw  a  volcano,  but 

he 
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he  declares  that  he  will  comprehend  among  their  p'roduc- 
sions  those  isiwb^iances  only  urliich  have  been  compleiehj  fused 
und  altered  by  subterra nean  fires ,  and  which  a  volcanic  trup- 
iion  has  aftcricards  conveyed  to  those  places  where  they  are 
found  at  present ;  that  is  to  sav,  substances  shnilar  to  those 
thrown  up  in  our  days  by  ^tna  and  \'esuviiis.  In  regard 
to  the  testimonies  which  miglit  be  deduced  from  the  real  or 
supposed  existence  of  extingnished  volcanoes,  he  rejects 
them,  because  their  existence,  he  says,  is  a  matter  of  dis- 
pute. C.  Daubuisson,  therefo?-e,  will  not  easily  be  con- 
vinced bv  tiie  experiments  of  Sir  James  Hall,  which  prove 
tltat  gradual  cooling  may  restore  a  stony  appearance  to  fused 
and  vitrified  rocks  :  consequently  he  will  be  under  no  em- 
barrassment from  that  lithoid  lava,  which,  according  to 
Dolomicu,  cannot  be  distinguished,  but  by  its  position,  fronj 
analogous  stones  which  have  not  been  subjected  to  ihe  ac- 
tion of  fire  :  to  explain  the  latter,  therefore,  he  will  have  no 
need  of  recurring  to  another  mode  of  fusion,  another  degree 
of  heat,  than  that  which  has  given  its  form  to  conm)on  lava. 
I^e  rejcccs  all  these  suppositions,  as  so  many  hypotheses, 
invented  without  any  foundation,  to  explain  facts  which  are 
themselves  hypotheses.  It  may  be  readily  perceived  that 
to  lav  dov/n  the  question  in  this  manner  is  to  determine  it 
beforehand,  since  the  whole  is  then  reduced  to  basaltes, 
and  that  it  would  be  sufficient  to  prove  that  this  basaltes 
has  none  of  the  characters  which  distinguish  lava,  whose 
origin  is  bcvond  dispute.  It  will,  however,  be  found  that 
the  author  docs  not  aKva)-s  adhere  to  this  negative  kind  of 
proof. 

In  the  second  chapter,  C.  Daubuisson  proceeds  to  a  ge- 
neral and  particidar  description  of  the  basaltic  chain  of 
Saxonv.  Tl)is  part  of  his  labour  deserves  great  praise,  on 
account  of  the  method  which  prevails  in  it,  and  which  it  is 
much  to  be  wished  were  to  be  found  in  the  works  of  other 
geologists. 

The  chain  which  he  describes,  remarkable  for  the  great 
number  of  veins  it  contains,  is  called  the  £rx;-Ge^//"j^''^,  or 
}nelalliferous  chain.  It  separates  the  electorate  of  Saxony 
from  Bohemia,  and  runs  north-east  for  the  extent  of  about 
130  miles,  'i'he  maxinuuTJ  of  its  elevation  is  about  a  thou- 
sand yards  above  the  plains  of  vSaxonv,  or  from  eleven 
to  twelve  hundred  above  the  level  of  the  sea.  Its  nucleus 
is  granite;  but  this  rock  is  almost  entirely  covered  with 
strata  of  irneiss,  micaceous  and  argillaceous  schist.  Thcro 
are  found  in  it  also  serpentine  quartz,  calcareous  strata, 
coals,  and  clay.  The  whole  of  the  eastern'  part  is  covered 
-1  towards 
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towards  the  north  with  an  immense  bed,  no  lcs^  extensive, 
i)t  free -stone. 

It  is  on  the  ridge  of  this  chain  thus  constituted  that  the 
basaltes  is  placed  in  the  form  of  cones,  domes,  and  plateaux. 
It  forms  about  twenty  summits,  sometimes  msulatcd  and 
sometimes  connected  by  their  sides  to  the  neiirhbourinc; 
mountams.  All  these  basaltic  summits,  however,  taken 
together,  do  not  form  the  sixteenth  part  of  the  whole  chain 
rrowned  by  them. 

C  Daubuisson  describes  separately  about  a  dozen  of 
(smnmits. 

1st,  The  Scheilenbcrg  ri?es  under  the  form  of  a  very  ir- 
regular truncated  cone.  The  body  of  the  mountain  coji- 
fists  of  gneiss,  having  above  it  micaceous  and  aririllaceous 
achist,  covered  by  horizontal  strata  of  gravel,  tine  sand,  and 
<;Iay.  The  i)asaltic  bed,  which  is  about  tJjO  yards  in  lemrth^ 
jnd  from  BO  to  100  in  thickness,  rests  upon  the  latter  strata. 
The  basaltes  is  divided  into  vertical  irreorular  prisms  witk 
blunt  angles.  It  is  of  moderate  hardness  ;  contains  a  orcat 
number  of  small  crystals  of  aniphibolite,  and  some  i:;rains 
fjf  perrd(jt,  <)»  the  oiivin  of  Werner.  Several  galleries  havi- 
been  cut  out  under  this  bed.  Fifteen  years  ago,  M.  Wer- 
ner found  here  a  stratum  of  wacke,  on  which  the  basaltes 
was  immediatelv  placed  ;  and  he  asserts  that  these  two  rocks 
formed  a  trauiiti/un  into  each  other  by  gradual  shades.  It 
was  on  occasion  of  this  discovery  that  the  celebrated  pro- 
fessor of  Frcvberg  published  for  the  tirst  time  his  ideas  on 
the  origin  oi  basaltes. 

2d,  The  Poc/tlUrg'\s  also  a  truncated  cone,  and  the  body 
of  the  mountain  consists  of  gueiss.  It  is  covered  in  the 
same  manner  tow  ards  the  top  with  gravel,  fine  sand,  and 
clay,  above  u  hieh  arises  a  large  bed  oi  ..asaltcs.  'i"he  latter 
is  3tO  yards  in  length,  and  about  o4  in  thicknc-;s.  It  iB 
divided  into  irregular  prisms,  and  in  its  nature  differs  very 
little  from  the  preceding. 

3d,  The  Baereiistein  is  also  composed  of  gneiss,  and  co- 
vered with  a  tl)in  stratum  which  supports  the  mass  of  ba- 
saltes. This  mats  is  from  87  to  103  yards  at  least  in  thick- 
ness. It  is  diviiled  into  large  irregii'.ar  pillars  of  coiisidera- 
ble  length.  The  basaltes  is  of  the  same  nature  as  the  pre- 
ceding. 

-Ith,  The  Iletdc'lberg  is  to  the  top  formed  of  gneiss,  which 
passes  to  the  state  of  micaceous  schist.  But  m  one  of  the 
flanks  there  are  two  groups  of  prismatic  basaltes  a  little 
Jivergcnt.  This  ba.>altes  is  black,  compact,  contains  some 
grains  of  ollvin,  and  in  its  cavities  a  kind  of  marly  earth. 
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5th,  The  Lichtewaldc  is  the  oljjcct  of  more  important 
considerations.  The  body  of  this  mountain  is  composed  of 
large-grained  reddi&h  granite.  It  is  terminated  by  a  mass 
of  basaltes  not  less  perhaps  than  200  yards  in  thickness, 
and  about  lOOO  in  diameter.  It  is  not  easy  to  determine 
whether  it  be  divided  into  prisms.  It  is  of  a  grayish  black 
colour;  some  blocks  of  it  are  entirely  pierced  with  tortuous 
cavities.  These  are  lighter,  and  have  less  hardness  than 
common  basaltes.  But  what  in  particular  distinguishes  the 
basaltes  of  this  mountain  is  the  quantity  of  beautiful  olivin 
which  it  contains.  It  appears  in  irregular  morsels  some- 
times larger  than  the  fist. 

Othj  The  Stelnhopf,  an  oblong  mountain  thebase  of  which 
is  of  gneiss,  and  the  upper  part  of  porphyry,  a  pdie  argil- 
leruse  rouge.  On  the  back  of  the  porphyritic  part  is  fovmd  a 
basaltic  summit  divided  into  prisms,  which  contains  a  ca- 
vity two  or  three  yards  in  deptVi  and  about  four  in  diameter, 
the  sides  of  which  are  composed  of  prisms,  that  proceed  di- 
verging like  the  radii  of  a  hemisphere  the  centre  of  which 
is  in  the  middle  of  the  depression.  The  basaltes  here  is  very 
hard,  and  of  a  dark  colour.  It  contains  a  little  olivm,  and 
grains  of  magnetic  iron  ore. 

7th,  The  Landbcrg  is  gneiss,  covered  on  the  side  with 
aro;il{aceous  schist  and  porphyr)',  having  a  base  of  compact 
feldspar :  over  this  porphyry  is  extended  a  stratum  of  grcs 
which  supports  the  basaltes.  The  latter  is  divided  into 
plates ;  but  this  division  cr.ght  not  to  be  couj^idered  as  the 
work  of  stratification.  On  the  eastern  declivity  of  the 
njountain  is  a  small  cavity  three  yards  in  depth  and  two 
and  a  half  in  breadth.  This  has  been  considered  as  the 
crater  of  a  volcano.  This  hole  exhibits  only  fragments  of 
basaltes,  and  an  earth  somewhat  rough  to  the  touch,  which 
results  from  the  imperfect  deconiposition  of  some  paits  of 
the  same  rock. 

&th,  ylsch(ir-Juig<'J  is  a  small  eminence  of  gres,  the  ridge 
of  which  is  formed  by  a  thin  stratum  of  basaltes  divided 
into  irregular  vertical  prisms.  In  some  of  this  basaltes  the 
author  found  fraoaients  of  gres. 

gth,  Gc'isiuigevlvyg  is  a  large  mountain  where  tin  ore, 
(lisseniiuated  throughout  a  quarlzy  substance  impregnated 
with  chlorite,  is  worked  in  the  mines  knov/n  \}y  the  name 
of  Altcnberg.  Above  this  svibstance,  towards  the  west,  is  a 
lar<'e  mass  of  porphvry  with  a  base  of  hornstein  ;  but  to- 
wards the  east  it  is  gneiss  co".  crcd  by  sicniie  of  a  porphyritic 
structure.  On  the'back  of  the  mountain  rests  a  basaltic 
excrescence  the  circumference  bf  \Ahich  is  nearly  a  thousand 

yards 
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yards  and  the  height  about  fifty.  This  basaltes  is  divided 
inio  prisir.s,  most  of  them  dismembered.  It  iS  of  a  grayish 
black  colour,  very  hard,  and  contains  a  large  quantity  of 
olivin,  which,  being  rapidly  decomposed  on  the  surfaces 
exjKJsed  to  the  air,  leaves  a  multitude  of  irregular  or  angular 
cavities.  This  basaltes  contains  also  some  grains  of  carbo- 
nated lime. 

10th,  The  Lvchaiierlerg  has  the  form  of  a  cone,  almost 
insulated  on  every  side,  and  terminating  in  a  basaltic  sum- 
mit about  fifty  yards  \n  height.  The  body  of  the  mountaia 
is  gneiss  covered  by  porphyry.  7  he  basaltes  is  of  the  same 
nature  as  the  preceding;  but  it  contains  only  few  grains  of 
olivin  and  amj'hibolite.  At  the  summit  of  the  cone  is  a  small 
cavity  or  depression  two  yards  in  depth. 

11th,  The  Ilciilenherg,  situated  near  the  frontiers  of  Bo- 
hemia, consists  of  gres,  of  which  almost  the  whole  region 
around  is  composed.  The  basaltic  summit  consists  of  two 
groups  of  prisms,  very  regular.  The  basaltes  is  black,  and 
exceedingly  compact.  It  contains  a  great  many  grains  of 
magnetic  iron  ore,  and  a  mineral  which  has  a  close  relation 
to  the  pyroxen  (augitc  of  Werner),  and  which  is  found 
here  in  considerable  quantity. 

12th,  Tlie  Slolpi'Ji  is  the  most  remarkable  of  all  the  ba- 
saltic mountains  of  Saxony,  on  account  of  the  beauty  and 
regularity  of  the  basaltes.     The  l)ody  of  the  mountain  is  of 

franite.  C.  Daubuisson  does  not  venture  to  assert  that  the 
asaltes  rests  immediatelv  upon  it;  he  observed  on  the  gra- 
nite a  sort  of  wacke,  which,  perhaps,  is  extended  between 
l)<)th.  The  basaltic  sumnut  a])peared  to  him  a  kind  of  in- 
verted cone,  the  pc>int  of  which  is  svmk  into  a  depression 
which  existed  in  the  top  of  the  mountain  when  these  mat- 
ters uere  deposited.  This  basaltes  is  an  assemblage  of 
beautiful  prisms,  most  of  ihem  regidar  hexngons,  standino 
in  a  position  almost  vertical,  and  traversed  by  horizontal 
and  parallel  fissures  which  divide  them  into  8!f)ries.  'j'hey 
are  of  a  ijlack  colour,  with  a  bhieish  tint.  They  arc  so-^ 
norous,  and  as  hard  as  iron.  Small  round  cavities,  the  sides 
of  which  are  covered  with  a  stratum  of  chalcedony,  lined 
itself  with  crystals  of  quartz,  or  filled  with  green  steatites, 
are  often  remarked  in  them.  At  other  times  these  cavities 
contain  balls  of  calcareous  spar,  jceolite,  and  lithomarga, 
liaving  the  appearance  of  senn-opal.  This  basaltes  contams 
besides,  small  <rrain5  of  olivin  and  black  shining  jjc.ints  of 
amphibolite, — if  it  be  not,  perhaps,  the  substance  nicntioufd 
in  the  precediiijr  article. 

After  having  thus  described  the  principal  basaltic  sum- 
Ko.  73-  Ju/ie\ bOi.  C  nuts 
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n)its  of  Saxony,  the  author  observes  that  the  same  country 
presents  also  some  veins  the  mass  of  which  has  a  greater  or 
less  affinity  to  basakes,  and  particularly  the  wacke  and 
grunstein.  Those  who  know  the  opinion  of  Werner  on 
the  origin  of  these  veins,  may  readily  conceive  the  advan- 
tage which  partisans  of  the  aqueous  origin  of  basaltes  must 
derive  from  this  arrangement. 

C.  Daubuisson  terminates  this  article  with  a  review  of 
the  basaltes  of  Lusatia.  Here  it  is  still  the  same  substance, 
containing  the  same  heterogeneous  principles,  exhibiting 
the  same  peculiarities  of  arrangement  and  structure.  The 
onlv  difference  between  them  consists  in  this,  that  in  Sax- 
ony the  basaltic  mountains  are  nearest  to  the  ridge  of  the 
chain,  and  that  in  Lusatia  ihey  are  nearer  the  bottom  :  some 
even  are  seen  at  a  considerable  distance  in  the  plam,  and 
completely  msulated. 

[To  be  continued.] 


X\^.  Curious  Extracts  from  old  English  Books,  uith 
Remarks  which  prove,  that  the  Telescope,  &c.  were 
known  in  England  much  earlier  than  in  any  other 
Country. 

To  Mr.  Tilloch.— [Letter  II.) 

[Coic!udtd  from  our  last  volume,  p.  256.] 

18.  ±F  this  be  granted,  and  if  it  be  also  proved,  by  our 

cjuotations  from  the  Puntometria  and  the  Sfratioticos,  that 
Digges,  the  father  and  son,  actually  constructed  telescopes, 
then  it  will  follow,  that  that  instrument  icas  known  in  Eng' 
land  long  before  the  period  of  its  reputed  invention  j  which 
was  all  that  I  proposed  to  prove. 

19.  But  it  is  so  natural  to  ask  how  those  inscenious  men 
came  by  that  knowledge,  that  I  find  it  impossible  to  quit 
the  subject,  without  looking  somewhat  more  particularly 
into  the  source  from  whence  such  knowledge  was  probably 
derived.  And  here  we  have  little  else  to  do,  than  to  follow 
the  lights  held  out  to  us  by  the  authors,  whose  works  we 
have  cited.  Dr.  Recorde,  as  we  have  seen  (§  IG),  though  he 
does  not  expressly  mention  Koger  liacon  as  his  instructor 
in  this  subject,  gives  us  reason  to  infer  from  his  )wn  words, 
that  he  acquired  wliat  he  knew  (jf  it,  either  from  the  writings 
(;ftl;at  philosopher,  or  from  rules  traditionally  transmitted 
irom  his  time,  altjng  with  the  n\axim,  that  such  knowledge 
tt.AS  "  more  m'-cl  I'oi  princes  than  lor  ether  lucn."     Bacon 

has 
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has  a  whole  chapter  (the  eighth  of  his  tract  De  NuUitata 
Magice)  '*  on  the  Couceahnent  of  tlie  Secrets  of  Nature 
and  An*:"  and  the  free-niasonsj  adhere  to  this  maxim  at 
the  present  hour.  Digges  the  son,  however,  makes  no 
mention  of  tradition ;  for  lie  exi)res3ly  atfirnis,  that  his  fa- 
ther's knowledge  of  optics  '^  partly  grew  by  the  aid  he  had 
by  one  old  w  ritten  booke  of  J3akon's  experiments,  that  by 
strange  adventure,  or  rather  destinie,  came  to  his  hands ; 
though  chiefly  by  conioyning  continuall  laborious  practise 
with  his  malhematicall  studies"  (§  9).  But  surely  2ve  should 
not  think  it  more  "  strange"  that  a  MS.  of  Roger  Bacon 
should  fall  into  the  hands  of  Digges,  than  that  a  writing 
300  years  old  should  come  into  the  possession  of  an  anti- 
quary of  the  present  day  (and  many  much  older  writings 
arc  yet  extant) ;  nor  nearly  so  strange  as  that  you  should 
now  have  in  your  hands  the  jVIS.  of  Raymond  Lully,  men- 
tioned in  the  foot  note.  And  that  Digges,  ^'  chiefly  by  con- 
ioyning continuall  laborious  practise  with  mathematical! 
studies,"  should  discover  the  construction  of  the  telescope, 
is  by  no  means  so  strange  as  that  Porta,  Jansen,  and  Me- 
lius, should  hit  upon  the  same  thing,  as  they  appear  to  have 
done,  without  either  labour  or  mathematics ;  especially  if 
it  be  true  that  "  the  optical  principles  whereon  telescopes 
are  founded,  were  well  known  to  the  anticnt  geometricians, 
being  contained  in  Euclitlf,  and  that  it  was  fur  want  of 
attention  thereto  that  the  world  was  so  long  without  that 
admirable  invention  %'"     I  say,  j/lhis  be  true;  but  I  must 

*  I  have  just  seen  an  old  MS.  dated  13 19,  with  a  similar  title,  namely, 
LibfT  Snretr/rum  ^utHTiS^  '-A  Uook  on  the  Secrets  of  Nature,"  by  the 
famous  Raymond  Lully,  a  cocmi'orary  of  Ro^cr  Bacon.  The  philu- 
sophcrb  of  the  middle  ages  did  no  more  thatt  continue  the  <r.r''-'/<r/f  and 
esoteri  rulcb  of  the  anricnts.  For  example,  the  Dionybians  of'Ionia  mo- 
nopolized tlic  building  of  temples,  ^c.  as  the  freemasons  did  the  erection 
of  cathedrals ;  and  both  kept  their  science  sfoel:  for  mu».h  science  the 
builderi  of  our  cathedrals  certainly  possessed.  Nay,  the  learned  compiler 
of  the  article  Arch,  in  the  Suj  p.  to  ihe  I'.ncycl.  Hnrann.  does  not  scruple 
to  affirm  that  "  there  is  injtnitrlv  nim-f  scientilic  skill  displayed  in  a  Gotiiic 
cathedral  than  in  all  the  buildings  of  Gittceand  Rome;"  an  I  he  ap|icals 
to  the  nice  balancing  of  the  a'ches  in  the  open  spires  i.t  lirn-.si k,  &:c. ; 
to  which  he  might  have  addid  those  of  St  CJiles's,  Edinburgh  ;  Sr.  Ni-. 
cholas's,  Newcastle;  and  Kint^'s  College,  Abertlcen.  Sir  C.  Wren  was 
one  of  the  few  n.odcriis  who  tC-.vA/  imiutc  vurh  structures;  as  he  has 
succesbfuily  done  in  the  chgant  spire  of  Sr.  Duiibian's  in  the  East.  If 
the  cotcmpf>rarics  of  B.icon  possessed  SU'  ii  ccnuiinmatc  skill  in  arcbufc- 
tuTf,  why  not  sovie  skill  in  'p:i:i  ?  But  this  I  merely  ask,  without  press- 
ing it  as  an  ariijument. 

f  Nor  Kucii<i  the  compiler  of  the  Elements.  See  the  Note,  vol-  xviii. 
p-  ^4,  of  this  Mugazine. 

\  llarri*'?  Lexiion  lechnicnm,  article  "fc'escope. 
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confess  that  this  exaltation  of  the  anlient  geometricians,  on 
such  groimds,  rem'mds  nie  of  the  folly  of  those  fanatical  pe- 
dants, who  maintain  that  the  elements  of  all  the  arts  and  sci- 
ences are  to  be  found  in  Homer.  No  worse  a  judge  than 
Huy^rens  was  of  a  very  different  opiiiion.  "  If  anv  particular 
person  (says  that  great  man)  had  been  so  diligent  and  saga- 
cious as  to  invent  this  instrument  from  the  principles  of 
nature  and  geometry;  for  mv  own  part,  I  should  have 
thought  his  abilities  v»cre  more  than  human.  But  the  case  is 
so  far  from  this,  that  the  most  learned  men  have  not  yet  been 
al'le  sujfic'wntlij  to  explain  the  reasons  of  this  casual  inven- 
tion." These  are  the  words  of  Huygens,  as  translated  from 
his  Dioptrica  by  Dr.  S.*,  who  seems  to  have  forgotten 
them  when',  merelv  from  some  errors  in  theory,  he  con- 
cludes that  Roger  Bacon  was  unacquainted  both  with  spec- 
tacles and  telescopes.  Nor  does  he  seem  to  have  recollected 
that  a  "  casual  invention"  might  as  well  have  been  made 
by  Bacon,  or  some  other  philosopher,  in  a  dark  age,  as  by 
Jansen  and  other  ignorant  men  in  an  age  more  enlightened ; 
an  argument  which  would  no  doubt  be  equally  strong  in 
favour  of  the  antients,  if  they  had  left  us  as  strong  proofs 
of  optical  knowledge,  as  Bacon  has. 

20.  Dr.  S.  being,  as  far  as  I  know,  the  only  respectable  au- 
thor t  who  has  seriously  disputed  Bacon's  pretensions,  against 
ihe  judgment  of  Dr.  Plott,  the  two  Molvneuxes,  Dr.  Jebb, 
Dr.  Friend,  Muschenbroek,  and  other  learned  men  %}  I  should 
here  hazard  a  few  pretty  close  remarks  on  his  arguments,  if 
I  were  in  possession  of  the  Opus  l\lajiis,  whence  he  quotes 
the  passages  from  which  he  endeavours  to  justify  this  sin- 
gular opinion.  That  work  of  Bacon  cannot  be  very  scarce, 
as  it  was  published  among  that  philosoplier's  works,  by  Dr. 
.febb,  in  1733§;  but  ii  is  probably  immured  in  our  public 
libraries,  to  which  ordinary  men  cannot  have  any  easy  or 
useful  access  || ;  for  I  have  never  seen  it,  or  met  with  any 

one. 

*  Compleat  Svstem  of  Optics,  Remark  103,  ft  seqq. 

+  See  Mr.  Bo.iiiycasilc's  excellent  translation  of  Bossut's  Hist,  de  Ma- 
tbcv'u'tqites,  p.  189,  and  Dr.iiotton's  val  iible  Dictionary,  art.  Tcleuofyr. 

+  Anionir  whom  we  may  reckon  Dr.  C«»mpbcll,  wlio  (as  ;;pncars  from 
an  aJveitisem'.nt  by  liis  amnnuensis,  cut  out  of  a  ne\vs|yaper  and  pisieci 
into  the  (list  volume  of  the  B  o^ra/>'-/a  Brilinnityj,  first  edition,  1:47-, 
now  before  me)  drtrw  up  all  the  ;iriic!cs  marked  E  and  X  in  thit  work. 
The  article  Ba  on  {R>pcr),  on  which  the  Icarocd  compiler  has  bestowed 
grc'it  l^bo'.ir,  '\-i  marked  E. 

§  See  Biog.  Britann.,  article  Baeon  {Ro^n). 

IJ  For  example,  a  few  months  ago,  an  advertisement  appeared  in  tlie 
pi}'ilic  prints,  snting  thit  papers  were  to  be. delivered  at  the  porter's.lodg^ 
of  ihc  British  Museum,  viiowing  thjc  manner  of  applying  for  aUmiision  to 
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one  w  ho  has.  The  doctor's  quptatioNS  by  no  means  satisfy 
iny  mind  ;  as  he  has  left  us  quite  in  the  dark  as  to  the  con- 
text, which  is  commonly  of  the  utmost  importance  in  de- 
terminin^r  the  general  scope  of  old  writers,  and  the  manner 
in  which  it  may  aflect  the  sense  of  particular  passages. 
Hence,  being  afraid  of  doing  injustice  to  the  connnentator 
or  his  author  by  random  remarks,  I  must  confine  nivself  to 
such  as  the  few  authorities  before  me  will  fairlv  justify. 

21.  In  the  first  place,  I  beg  leave  to  lav  before  vou  and 
other  scholars,  the  doctor's  translation*  of  these  words  of 
Bacon  : — '*  Si  veio  homo  aspidat  literos,  et  alias  res  mi- 
luitas,  per  medium  cnjstaUi,  vei  vitri,  vet  alterius  perspicuiy 
suJ}positi,  [i.  c.  as  the  doctor  interpolates,  siiperimpositi^ 
Uteris ;  et  sit  portio  viinor  spliercc,  c/ijiis  convexitas  sit  vcrsxi 
omliim ;  et  oculus  sit  in  acre ;  lon^e  melius  vidclit  I'lterasy 
et  apparcbunt  ei  mnjores :"  that  is,  says  Dr.  S.,  "  if  the 
letters  of  a  book,  or  any  minute  objects,  be  viewed  through 
a  lesser  segment  of  a  sphere  of  glass  or  crystal,  whose  plane 
base  is  laid  upon  them,  they  will  appear  far  better  and 
larger."  Now  I  appeal  to  any  competent  judge,  v.l.cther 
the  literal  transIatioi\  be  not :  "  J?ut  if  a  man  look  at  letters 
and  other  minute  things  through  a  medium  of  cr\stal,  or 
class  or  other  transparent  (substance)  set  or  put  lel'ore  the 
letters,  and  it  be  the  smaller  portion  of  a  sphere  whose  con- 
vexity is  towards  the  eye,  and  the  eye  be  in  the  air,  he  will 
see  the  letters  far  better,  and  thev  will  appear  to  him  larger." 
The  doctor  justilies  the  liberty  he  has  taken  with  the  word 
suppositi,  by  alleging  that  it  is  a  contraction ;  and  so  it 
appears  to  be  ;  but  whether  oi'  superlmpositi,  "  laid  ujum," 
or  oi'  suprapositi,  "  set  or  put  beforef,"  (as  a  reading-class 
is  belcjre  a  book,)  it  would  not  be  easy  to  determine  j  espe- 
cially as  the  doctor  has  not  given  us  Bacon's  fifth  canon, 
to  which  he  refers.  But,  for  auuht  I  can  see  at  present, 
niy  interpretation  seems  to  be  as  allowable  as  his.  At  any 
rate,  Hacon  has  no  wor<l  for  a  "  plane  base;"  though,  no 
doubt,  this  is  implied  in  the  glass  being  the  porti(Kiofa 
sphere.  The  doctor  lays  some  stress  on  Bacon's  fiL:;urcsj 
more,  indeed,  than  they  will  tairlvbear;  for,  even  ui  the 
most  accurate  modern  books,  we  daily  meet  with  fi"-ures 

tlic  librnries  in  tliat  great  national  repository.  I  calltil  twice  at  tin;  por- 
ter's lodge,  as  ad  (.rfi^cd,  and  wa^  told  first  l)y  a  tjiil,  ard  the  second 
time  by  a  middlc-au'td  woman,  th:if  no  buih  papers  h^nl  ever  coiTit  to  t'.e 
]od;^c.  Similar  :mtcdotc&  mijilit  be  mcnt'ontd  rtspLCiioe  ^omc  o  her 
puMc  insiitutions,  particui:irly  Gre^him  Culltgc. 

•  Cumplcfc  System  of  O,  tics,  Reninik  S-f. 

t  See  Ains worth's  Diciiuiiary. 
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v;iich  contradict  the  rules  not  of  perspective  only,  but  even 
of  common  sense  and  probability*.  And,  considering  the 
imperfection,  both  of  optics  and  of  the  graphical  art,  in  the 
days  of  Bacon,  together  with  the  errors  of  transcribers, 
would  it  not  be  extremely  unjust  not  to  make  proportiona- 
lly greater  allowances  for  the  faults  of  his  diagrams?  Thus, 
it  does  not  appear  to  mc,  that  the  doctor  had  any  satisfac- 
tory authority  for  substituting;;  siiper'wrpositi  for  svpposifi, 
or  for  drawing  any  unfavourable  inference  from  the  faults 
of  Bacon's  figures. 

22.  I  may  add,  that  Bacon  says,  in  the  sequel  of  the 
same  passage,  that  "  this  in^'trument  is  useful  to  old  men, 
and  to  those  who  have  weak  eves  ;  for  they  may  see  the  let- 
ters, however  small,  in  sufheient  magnitude."  Now  what 
mau  would  have  said  "  this  instrument  is  useful  to  old  men, 
ScC.  {hoc  instrjiynentnin  e^^t  vtile  scnibw^,  &c.),  unless  he  had 
witnessed  its  effects?  This  would  have  been  to  talk  of  a 
thing  as  real,  which  had  no  existence.  If  he  had  only 
thought  of  it,  without  having  seen  or  made  it,  he  would 
have  said,  such  an  instrument  irovld  le  useful  to  old  men, 
&c.  And,  had  this  been  Bacon's  langfuage,  it  \^  ould  surely 
have  been  a  proof  that  he  knew  somethmg  of  the  theory, 
contrary'  to  v-hat  Dr.  S.  would  allege  in  his  observations 
on  this  and  other  passages  of  his  great  author.  But  do  not 
Bacon's  very  excuseable  errors  in  theory  onlv  make  it  the 
more  probable  that  he  is  accurate  as  to  the  fact ;  and  that 
he  either  invented  reading-glasses  or  spectacles,  or  had  at 
least  experienced  their  effects  ? 

23.  Dr.  S.,  before  he  proceeds  to  examine  the  pretensions 
of  Bacon  to  an  acquaintance  with  the  dioptric  telescope, 
translates  from  the  Opus  Maji/si  a  whole  chapter  as  fol- 
lows : — De   visione  fracta   majora  sunt,   &c.      "  Greater 

*  In  fig.  67.  tab.  vii.  of  VVolfius's  excellent  E!em.  Dipt,  the  engraver 
has  represented  a  lens  as  in  absolute  contact  with  an  eye.  Mr.  Gibson, 
a  very  ingenious  mechanician  at  Hampstead,  whose  late  brother  at  Kelso 
was  one  of  the  first  opticians  in  Great  Biitain,  and  who  has  himself  paid 
particular  attention  to  optics,  complains,  that,  except  Dr.  Brook  Taylor, 
he  scarcely  knows  a  writer  on  perspective  free  ftom  gross  errors.  Ton, 
Mr.  Tilirch,  know  to  your  cost,  that,  except  Mr.  Lowry,  there  are  few 
artists  who  engrave  figu'cs  in  ordinary  books,  which  are  always  coriect 
in  point  of  perspective.  Even  the  diagrams  in  Agnesi's  Analytical  in- 
stitutions are  n^t  entirely  free  from  the  errors  of  the  wood-cutter.  Yet 
I  believe  it  would  he  haid  to  iay,  whether  that  uork  does  most  credit  to 
the  fair  author  ;  to  Mr,  Co'.son,  the  translator;  to  Mr.  klellins,  the  editor} 
to  Mr.  Taylor,  the  priiiter;  or  to  Mr.  Baron  Maseres,  to  whose  munifi- 
cence the  m;.ihematici  iiis  of  this  country  are  indebted  for  its  publicntion. 

t  Dr.  Jcub's  edition.  London  1733,  p.  357,  as  quoted  in  the  Com- 
pkat  System  <;f  Optics,  Remaiks,  112,  113. 
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tbinss  than  these  mav  be  performed  by  refracted  vision- 
For  Tt  is  eaiv  to  understand,  by  the  canon.-^  above  nientioned, 
that  the  greatest  things  may  appear  exceeding  small,  and 
on  the  contrary.  For  we  can  give  such  figures  to  transpa- 
rent bodies,  and  dispose  them  m  such  order,  with  respect 
to  the  eve  and  the  objects,  that  the  rays  shall  be  refracted 
and  bent  towards  anv  place  we  please;  so  that  we  shall  see 
the  object  near  at  iiand,  or  at  a  distance,  under  any  angle 
we  please.  And  thus,  from  an  incredible  distance  we  may 
read  the  smallest  letters,  and  may  number  the  smallest  par- 
ticles of  dust  and  sand,  by  reason  of  the  greatness  of  the 
angle  under  v.hich  wc  may  see  them  ;  and,  on  the  contrary, 
wc  may  not  be  able  to  see  the  greatest  bodies  just  by  us,  by 
reason  of  the  smallness  of  the  angle  under  which  they  may 
appear.  For  distance  does  not  affect  this  kind  of  vision, 
excepting  bv  accident,  but  the  quantity  of  the  angle.  And 
thus  a  boy  mav  appear  to  be  a  giant,  and  a  man  as  big  as  a 
mountain  ;  forasmuch  as  we  may  see  the  man  under  as 
great  an  an^le  as  the  mountain,  and  as  near  as  we  please. 
And  thus  a  small  army  may  appear  a  very  great  one,  and, 
though  very  far  off,  yet  very  near  us;  and  on  the  contrary. 
Thus  also  th--  sun,  moon,  and  stars  may  be  made  to  descend 
hither  in  appearance,  aul  to  appear  over  the  heads  of  our 
enemies;  and  many  tilings  of  the  like  sort,  which  would  as- 
tonish unskilful  persons." 

24.  No  great  fault,  I  think',  can  reasonably  be  found 
with  this  translation,  of  which  Dr.  S.  also  gives  us  the  ori- 
ginal. Jjut  I  must  sav,  that  his  reasonings  upon  it  appear 
Lo  me  to  be  even  more  inconclusive  than  those  we  have  been 
considering.  "  It  seems  then,  (says  the  doctor,  Remark 
lib,)  as  it  he  did  not  think  of  performing  these  problems 
by  a  single  portable  instrument  like  a  telesccjpe;  but  by  fix- 
ing up  several  glasses  in  proper  places  at  large  intervals  from 
«jne  another,  w  jiich  would  certainly  prove  ineftectual."  But 
how  does  this  seem  lo  be  the  sense  of  Bacon?  Certainly  not 
from  "  making  the  sun,  moon,  and  stars  to  appear  over  the 
heads  <jf  our  eiK-mies,"  who  being  in  continual  and  uncer- 
tain motion  over  the  face  of  the  country,  any  optical  in- 
stalment employed  t/>  watch  those  motions  must  also  be 
movable  or  portable, 

25.  *'  What  he  mentions  (continues  the  doctor.  Remark 
117»)  of  Julius  CiPsar,  that  he  raised  up  spctuUmis  to  a 
great  height  upon  the  coast  of  France,  to  discover  the  dis- 
position ot  the  cities  and  camps  in  JIncrland,  is  therefore 
impracticable,  and  probably  a  fiction,  If  there  be  not  a 
ir.ii'lake  in  the  interpretation  of  the  word  specula  for  glasses, 

E  4  mslead 


72  Proofs  frojTi  old  English  Books,    that  the 

instead  cf  a  watchrtower.  The  same  is  to  be  understood' 
of  the  story  mentioned  by  Porta^,  That  Ptoloniy,  by  spe- 
culunis,  couid  discern  ships  at  the  distance  of  600  miles, 
which  could  not  possibly  be  done  by  our  best  telescopes.'* 
The  doctor  here  refers  to  the  357th  page  of  the  .Opii'i  Majus; 
but,  as  he  does  not  give  us  his  author's  express  words,  I 
be^r  leave  to  cite  a  parallcs  passage  fr.-m  ihe  5th  chapter  of 
Biicons  piece  De  Secret  is,  8cc.  "  Of  the  secret  Works  of 
Nature  and  Art,  and  of  the  Nullity  of  Magicf."  Possiint 
ertinisicjigurari  perspiciia,  &c.  ''  For  transparent  (bodies) 
may  be  so  figured,  that  things  at  the  greate.-)t  distance  may 
appear  to  be  the  nearest,  and  the  contrary ;  so  that,  from  an 
incredible  distance,  v/e  may  read  th:  smallest  letters,  and 
number  things  however  minute:  for  thus  it  is  thought  that 
Julius  Caesar,  on  the  coast  of  Gaul,  discerned  fper  ingentia 
specula}  by,  or  through,  \exy  large  glasses,  the  disposition 
and  situation  of  the  camps  and  cities  of  Britannia  iViajor." 
Now,  I  can  answer  for  it,  that  there  is  not  in  this  chapter,  or 
in  the  whole  of  this  very  rational  account  of  what  is  vulgarly 
called  magic,  which  I  have  perused  with  great  pleasure  an4 
admiration,  a  single  SA'ilabie  about  raising  up  specuiums  to  a 
great  height.  And  I  add,  witliout  anv  fear  of  contradiction, 
that  in  this  quotation  there  can  be  no  mistake  about  the 
word  specula,  which^  happily  for  my  argument,  stands  in 
such  a  connection  that  it  evidently  is,  and  can  only  be,  the 
accusative-  plural  o{  spccrdum  (a  mirror,  or  looking-glass)  j 
but,  as  tiiC  author  is  {Akm^  o'i  perspicua  (transparent  things, 
bodies,  or  substances),  I  am  fuUv  authorized  to  render  itsira- 
ply  *'  glasses."  It  is  not,  indeed,  very  probable  that  Bacon 
would  have  left  it  uncertain  what  sptcida  he  meant :  for  he 
was  an  accurate  grammarian;  and,  as  Dr.  Campbell  ob- 
serves];, his  Latin  style,  thou^ih  perhaps  not  always  classi- 
cal, is  "  neat,  strong,  and  remarkably  expresssive;  leaving 
nothing  perplexed  or  obscure,  either  from,  a  want  or  from 
a  redundancy  of  words." 

20.  Dr.  S.  next  proceeds  (Remark  118.)  to  show  that 
Bacon  '•  was  not  qualified  to  invent  a  telescope  by  theory'* 
— "  considerir^cr  the  false  notions  he  had  from  the  antients 
about  distinct  and  confused  vision ;  the  false  principle  he 
maintain >,  that  the  apparent  magnitude  of  an  object  is  as 
the  angle  subtended  at  tlie  eye,  by  its  image,  and  recipro- 

'*  Tn  his  Ma^ia  KiiuraHs,  lil).  xvii.  ca}>.  ii.  as  c^notcU  by  Dr.  S. 
f    See  torn.   v.   p.  851.   of  the    Tlieacrum    Cfiemicum,    Arj^f.itorati 
(Strasbj:gli)  1660,  in  which  this  iittlc  woik  of  Bacon  is  inseited  entuu, 
ind  jlluitrarcd  with  notes. 
"  X  ^^°S-  ^^'^'  '^''■^-  Haan  {Roger)  note  K. 
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callv  as  the  distance  of  the  image  too ;  and,  lastly,  the 
false  conclusions  he  ha?  drawn,  and  must  always  draw,  from 
these  principles;  as  I  (says  the  doctor)  have  shown  in  his 
attempt  upon  making  spectacles."  The  theory  of  vision  is 
very  difficult.  I  bi;lieve  it  now  exercises  the  genius  of  those 
excellent  philosophers  and  niathcnialicians  Dr.  Young,  and 
your  correspondent  Dr.  Wollaston,  and  therefore  cannot, 
even  ai  this  hour,  be  considered  as  completely  unfolded 
and  c^ablished  in  all  its  parts.  With  respect  to  "  the  false 
principle  Bacon  maintains,  that  the  apparent  magmitude  of 
an  object,"  ^cc.  it  is  obser\able  that,  v. hen  the  angKs  are 
small,  ihe  two  ratios  he  gives  are  nearly  equal,  and  there- 
fore that  the  ratio  compouncltjd  of  both  is  nearly  the  dupli- 
cate of  cither.  Not  having  the  O/j/w  Majus,  I  cannot  say 
wheihcr  Bacon  means  the  apparent  magnitude  of  the  sur- 
face of  an  object,  or  of  its  height  or  breadth  only.  But 
whether  he  mean  the  one  or  the  otlicr,  and  whether  the 
principle,  as  he  applies  it,  be  true  or  false,  it  seems  rather 
too  much  to  expect  from  Bacon  an  accuracy  which,  in  se- 
veral instances,  modern  philo.sopl'^TS  have  yet  to  seek.  For 
example,  it  is  not  yet  entirely  settled,  whether  the  forces 
of  bodies  in  motion  be  as  the  masses  and  the  velocities 
simply,  or  as  the  masses  and  the  squares  of  the  velocities. 
And  Dr.  S.  should  have  remembered  that,  in  his  107th 
remark,  he  had  said  that  the  *'  great  Descartes  is  quite, 
mifeiahcn  in  liis  method  of  demonstrating  the  efteets  of 
telescopes  ;"  that  hi,>  demonstration  "  can  never  be  made 
sense  of ;  and  that,  though  many  others  have  since  been 
labouring  at  the  same  problem,  which  is  the  chief  of  all, 
yet  none  of  them  have  been  able  to  solve  it."  From  these 
failures,  however,  Dr.  S.  docs  not  infer  an  utter  ignorance 
of  the  telescope.  Why  arc  different  measures  of  cri- 
ticism to  be  thus  applied  to  Boger  Bacon  and  to  some  of 
tlie  greatest  of  tlie  moderns?  It  may  be  said,  that  it  was 
necessary  for  Dr.  S.  to  expose  his  author's  faults  in  order  la 
prove,  that  "  he  was  not  qualitied  to  invent  a  tclctcope  bv 
theory,"  this  being  the  subject  of  this  (118th)  remark. 
But  v\  here  was  the  necessity  of  sho^ving  that  Bacon  was  not 
qualilied  to  do  that  whieh,  by  the  account  of  Ilu\ccns, 
acquiesced  in  by  Dr.  S.  (in  his  losd  remark)  required 
*'  abilities  VTiore  than  human  ?"  No  one  aU'rin  that  Bacon 
had  theory  suflicicnt  to  conduct  him  to  the  invention  of  the 
lelcscopt'.  But  had  Borla,  .Jansen,  Melius,  Lifipcrshcim,  or 
even  Cjalileo,  such  a  sutlicicncv  of  tins  refined  tluorv?  Surely 
J)r.  S.  would  not  have  asserted  this,  ^'et  it  is  u  f'cut  that  tine 
pr  tpore  of  these  men  in\cutLd,  or  rather  rc-inventvd,  the 

refracting 


74  Proofs  from  old  Lngl'isli  Books,  that  {he 

refractifig  telescope,  though,  Galileo  excepted,  not  oiie 
oF  them  had  any  correct  ideas  of  the  theory;  and  thcre- 
fjcjre  Bacon's  mistakes  in  that  theory,  or  in  any  other 
part  of  his  subject,  can  have  no  weight  against  the  fact y 
proved  by  nianv  parts  of  his  writings,  that  he  was  ac- 
quainted with  the  dioptric  or  refracting  telescope.  This 
argument  apphcs  to  every  branch  of  science.  Kepler's  total 
ignorance  of  the  theory  of  the  laws  which  bear  his  name, 
tan  have  no  weight  ajiainst  Ihc  fact  that  he  discovered  those 
Laws,  and  knew  that  they  prevailed  in  the  solar  system, 
Dr.  S.  himself  submits  to  the  force  of  this  argument  on 
another  occasion.  In  his  93d  remark,  he  expresses  his 
surpri';e  that  "  the  ancients  could  not  account  for  burning 
by  reflection  from,  a  concave  metal ;"  yet  he  acknowledges 
that  "  they  knew  and  cultivated  catoptrics  :"  and  (Remark 
121.)  that  they  had  burning  mirrors, 

27.  In  his  iiyth  remark,  the  doctor  asserts  that  Bacon 
*'  was  not  qualified  to  invent  a  telescope,  bv  experiments, 
for  want  of  lenses." — ''  I  have  shown  above,"  says  he, 
*'  that  he  never  had  handled  a  conv^ex  spectacle-glass." — 
With  what  force  the  doctor  has  shown  this,  I  must  leave 
to  the  reader  of  his  S8th  remark.  But  is  it  probable  that 
sitck  a  man  as  Bacon,  without  theory^  would  make  an 
**  attempt  upon  making  spectacles,"  as  the  doctor  owns  he 
<Iid  (Rem.  118),  and  yet  not  be  able  to  produce  some  sort  of 
a  speetaele-gla>s  ? — In  this  same  remark  i)r.  S.  quotes  a 
passage  adduced  by  Yyw  Jcbb,  to  show  that  Bacon  was  no 
stranger  to  the  astronomical  use  of  the  telescope.  It  is 
this  :  Sed  lunge  inagis  qiiam  hrpc :  upnrteret  homines  haieri, 
qui  lene,  immo  optim.e,  scirent  perspectiuam  et  instrumcnla 
tjifs, — quia  insfrumenta  astronamiie  non  vadiinl  nisi  per 
v'tslonem  secundum  legei  istins  scienticp.  Dr.  S.  gives  no 
translation  of  this  pas-saire.  It  mav,  however,  be  rendered 
thu5  :  "  But  what  is  n)ueh  more  (important)  than  these 
things  ;  men  ought  to  be  had  who  understand  perspective* 
and  its  instruments  well,  yea  exquisitely  well ; — because 
the  instruments  of  astrouomv  onlv  proceed  bv  vision,  ac- 
cording to  the  laws  of  that  science."  Dr.  Campbell  tells 
us  that  this  passage  is  in  the  Opus  Tertium,  and  he  very 
naturally  considers  it  as  a  proof,  "  that  he  (Roger  Bacon) 
Diade  use  of  the  telescope  in  his  astronomical  observations." 
And  certainly,   a  great  force   of  reasoning  would  be  ne- 

■'*  In  Bncon's  time,  and  long  after  it,  by  the  word  Perspective  was 
meant  Optics  in  j^eneral,  as  is  evident  from  the  cjuotations  in  the  former 
part  of  this  letter. 
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cessary  to  prove,  that  Bacon  here  t:tiks  of  having  men  whn 
understand  optical  and  astronomical  instmmenls  which  did 
not  exist !  How  Dr.  S.  s<^fs  over  this  argument,  the  reader 
shall  judojc.  *'  To  this,"  says  he,  "  it  may  be  answered, 
that  the  ancients  had  some  occ:i^!on  tor  pr  rsp^ctive  in  plain 
instruments  before  tl^e  invention  of  telo^copic  ones." — 
What  !  Did  the  ancients  pretend  that,  with  their  *'  plain 
instruments,"  thcv  cni>.ld,  *'  from  an  incredible  distrxe, 
read  the  smallest  letters,  number  (the  smallest  particles  of) 
dust  and  sand,  and  make  the  sun,  moon,  and  stars  to  de- 
scend hither  in  appearance  ?" — ''  But,"  continues  the 
doctor,  "  as  this  pas>:f<Te  s\ands  alone,  it  is  not  easy  to 
know  the  intent  of  it  :  however,  had  there  been  anv  more 
to  the  like  purpose,  no  doubt  this  gentleman  (Dr.  Jehu"),  so 
much  versed  in  the  author's  works,  would  have  found  tiiem 
out  and  obliged  us  viiil;  them."  But  is  ii  not  fair  and  na- 
tural to  ask,~why  Dr.  S.  himself  !ias  not  obliged  us  v.ith 
those  passages  ?  He  cues  the  nunsber  of  Bacon's  MS.  in 
the  Cottonum  library  (Lib.  c.  v.  fol.  6.)  which  was  as  ac- 
cessible to  him,  or  his  friends,  ss  to  Dr.  Jjbb  ;  for  w^e  can- 
not suppose  that  that  laniou-;  Oxonian  repository  would 
have  been  >hut  against  a  Cami)rid^e-man,  when  empjoyed 
in  recording  the  renown  of  the  greatest  of  Oxtord-men*. 
Dr.  S.  it  would  seem,  had  even  a  better  opportunitv  of 
searching  for,  and  inserting  siich  passages,  when  he  had 
vet  to  write  150  pages  of  his  book,  than  Dr.  Jcbb,  who, 
by  Dr.  S.'s  own  account,  appears  not  to  have  discovered 
the  above  striking  passaij!.',  till  his  edition  of  Bacon  'vas 
printed  oH";  so  that  he  was  obliged  to  insert  it  in  the  dcdi- 
cation  J  the  part  of  a  book  which,  though  first  in  order,  is 
generally  the  last  in  execution.  As  to  tlie  passage  itself,  it 
appears  to  me  stronglv  to  implv  that  Bacon  had  been  pro- 
po»iing  to  pope  Ci^lemeiit  IV'.,  '*^  a  wise  and  worthy  man,'* 
(as  Dr.  Campbell  calls  him)  to  whom  he  addresses  the 
Opus  Terlinm^  as  well  as  the  Opus  AIaj/.'<:,  some  expedients 
for  promoting  optics  and  astronomy. — "  But,"  continues 
he,  **  what  is  much  more"  (important  or  requisite)  '*  than 
iltcsp  things" — an  expression  which  seems  necessarily  to 
imply  o//ier  things  which  he  had  b>-en  mennoning.  But, 
leaving  this  to  be  decided  by  those  who  hav*-  access  to  the 

•  The  philosopliv  of  Vcwtnn  Cthc  greittst  of  all  Cani*irid;Tc-mcn) 
was  taught  n'.roniv  in  Scotlmd,  (where  ir  was  first  introduced  into  ihc 
sch<K)ls;  sec  Hution's  Dxt  m.  Grrj^oiy)  but  in  K ranee  and  Holland,  b--, 
f«rc  It  wan  tauj^ht  ..t  Oxfoul,  by  Kcill  or  Circgon',  both  Scotchfri  t..  Is 
it  iH)'<siblc  t!iat  some  remains  i^f  ibc  old  prr juditc  coiiiil  liave  rc.uhtil  rlic 
year  173^,  v/hen  Dr. S.  published  the  Remarks  wc  are  coni-idciut ' 

MS. 


76  Proof s  from  old  English  Books,  that  the 

MS.  of  the  Opua  Tert'umi  in  the  Cottonian  library,  I  must 
observe  that  the  passage  can  by  no  means  be  said  to  "  stand 
alone,"  while  it  so  admirably  corresponds  with  the  chapter 
which  Dr.  S.  himself  has  translated,  and  which  we  have 
above  transcribed  (§  23),  unless  Roger  Bacon  be  the  only 
old  author  who  is  to  have  his  meaning  elucidated,  or,  where 
necessary  (as  in  this  instance  it  scarcely  is),  ascertained 
and  supported  by  collating  uiiTerent  parts  of  his  writings. 

28.  Dr.  S.'s  riext  remark  (the  120th)  is,  that,"  this  au- 
thor speaks  only  hypothetically,  saying  that  glasses  may  be 
figured,  and  objects  may  be  magnified,^  so  and  so  ;  but 
never  asserts  one  single  trial  or  observation  upon  the  sun  or 
moon  (or  any  thing  else),  though  he  mentions  them  both." 
And,  where  is  the  mystery  in  this  ?  Bacon,  who  was  re- 
presented as  a  magician,  and  bitterly  persecuted*  by  his 
ignorant  brethren  of  the  church,  was  now  writing  to  the 
pope,  and  might  naturally  wish  that  his  holiness  would 
send  for  him  to  explain  his  meaning  more  fully,  which 
might  liave  led  to  a  settlement  imder  the  protection  of  that 
excellent  pontiif.  Besides,  the  inventor,  who  rasldy  imparts 
his  discoveries  to  mn/  man,  will  generally  have  cause  to 
regret  his  communicative  disposition.  But  would  it  be  fair 
lo  say,  that  because  lord  Napier,  or  the  marquis  of  Wor- 
cester f,  or  any  other  inventor,  (and  Bacon  certainly  was  at 
least  in  part  the  inventor  of  the  optical  knowledge  he  pos- 
sessed,) did  not  at  once  explain  the  whole  of  their  discove- 
ries, that  therefore  they  made  *^  no  expcrln.ients,  trials,  or 
observations'!"  on  the  subjects  which  they  professedly 
treated  ?  It  is  true,  that  I  carinot  back  this  question  with 
any  original  document ;  but  I  read  in  respectable  modern 
works,  founded  on  such  documents,  that  Bacon  himself 
states,  that  "  in  exper'nnents,  instruments  and  scarce  books, 
he  spent  in  20  years  no  less  than  2000 1.,  an  amazing  sum 
in  those  days  :"  also  that  '^  he  had  great  numbers  of  burn- 
ing-glasses §  ;"  that  "  the  first  burning-glass  he  made  cost 
him  20l.  sterling j|j"  and  that,  in  his  inquiries  into  che- 
mistry 

*  Huttoti's  Diet.  art.  Baron  {Rogrr). 

t  See  my  first  ktfjr,  in  vol.  xviii.  p.  53,  &;c.  of  tliis  Magazine. 

*  Sec  Dr.  S.'s  88th  and  izotli  remarks. 

fs  Dr.  Hiitton's  Dictiomry,  art.  Bacon  {Rogrr), 

g  Eqial  to  60I.  Paris  money  ;  so  tliat,  at  th.it  time  (about  the  year 
i;50,;tlie  French //i/ir  was  worth  6s.  ^;d.  sterling  (Sec  Riog.  Britium. 
an.  hiuofi  {Rogo),  note  B.)  For  the  pound  in  rroncy  of  France,  Kx\^- 
land,  aud  Scotland,  was,  originally,  a  Troy  (^Troi.u)  pound  in  weight  of 
hnc  silver,  and  hence  the  name.  But  the  pound  in  England  has  sincu 
dwindled  to  6s.  8d.  ;  in  Scotland,  at  the  tiroe  ^of  the  Union,  to  about 
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mlstry  and  other  subjects,  he  called  in  the  aid  of  ^'  erperi- 
?//e-/?/(// perspective  and  pracfical  astronomy*." — ^' On  the 
other  hand,"  continues  Dr.  S.  in  this  same  120th  remark, 
*'  he  conceives  some  effects  of  telescopes  which  cannot  pos- 
sibly be  performed  by  them."  The  best  answer  to  this  is, 
that,  as  is  above  observed,  Dr.  S.  himself  mentions,  in  his 
1 17tii  remark,  Porta's  folly  in  believing  that  Ptoloniv  could 
see  ships  600  miles  off;  yet  the  doctor,  in  his  lO-ith  remark, 
allows  Porta's  pretensions  as  an  inventor  (or,  as  I  should 
say,  a  re-inventor)  of  the  telescope,  to  pass  w  ithout  animad- 
version. The  truth  is,  that  the  ardent  spirit  of  inventors  is 
but  too  apt  to  deal  in  prodigies ;  and  I  see  no  reason  to 
exempt  either  Bacon  or  Porta  from  the  common  intirmitv 
of  their  brethren.  What  wonders  and  *'  cxubwances" 
were  to  be,  and  still  are  fo  le  performed,  in  our  own  times, 
by  air-balloons,  and  galvanism,  and  the  gases  I 

f?9-  Dr.  S.  sums  up  the  evidence  on  Roger  Bacon's  pre- 
tensions to  a  knowledge  of  the  telescope  in  his  121st  re- 
mark, which  is  a?  follows  :  '^  If  it  be  asked.  How  Bacon 
came  by  these  notions  ?  I  answer.  From  the  common  doc- 
trine of  refractions  in  his  canons,  and  from  common  ap- 
pearances by  refraction  and  reflection  ;  especially  from  con- 
cave speculums,  v.  hose  effects  were  well  knov/n  to  him, 
both  by  the  accounts  of  them  in  antient  autliors,  and  by 
his  own  experience.  And  this  I  lake  to  be  a  sufficient 
ground  for  a  man  of  good  sense  and  fancy  to  produce  all 
that  he  has  said.  I  conclude  then  that  the  time  of  the  inven- 
tion of  telescopes  was  not  earlier  than  the  beginning  of  the 
l/th  century." — Alter  what  has  been  slated  (though  not 
so  perfect  as  could  be  wished)  the  reader  will  probal)b'  be 
inclined,  as  I  am,  to  substitute  for  this  conclusion  of  Dr.  S. 

IS.  %A.  and  ia  France,  before  the  revolution,  to  about  lo'stl.  all  estimated 
in  parts  of  the  Trov  pound  weight  of  tinesihcr.  (Sec  Henry's  Hist,  cf 
(j.  Britain.)  By  bir  Geo.  Sliuckburgh  Evelyn's  cxccllLur  table  in  the 
Philosophical  Transactions  fur  179S,  (ol.  in  the  ycir  1230  was  about 
cquiviilcnt  to  562I  in  1800;  so  tli.it  Baton's  first  biMning-jjIass  tnay  be 
Sriid  to  h.ue  cost  him  about  187I.  and  ih,it  he  laid  out  on  his  cxpcrimentt, 
i;c.  in  20  years,  about  iH733h  of  our  present  money. 

•  Cuvi  aiijulorio  sc'tutia  expcrimentolb  pn ^/mtii/r,  tt  ashonomx  opf- 
rati'va',  Uc  p.  9.  Ex.crpla  rx  L/i>'oSix/o  S  /oi/laium,  nium  jait  [rater 
K'^^rrus  Hiuon,  [  rtlixed  wS'Viioris  Mrdicina  Mugistri.  D.  R'g'vi  Bticonn 
y!m;li,  7biSii!nus  Chrmiius,  hniuofurii,  1620.  liacons  connecting;  per- 
spective (optics)  with  practic;i!  astronomy,  as  he  docs  on  other  occ3sioos 
also,  is  very  remarkable,  and  will  no  duubt  be  rtf;.irded  by  some  a?  a 
strong  presumption  that  sciences,  which  he  thus  connected  in  his  Imh- 
gingc,  he  ali'i  united  in  his  |  nttice  ;  for  prart\cal  ^stiononiy  can  no 
moie  cii.t  without  f  piici  than  luivigation  can  withuui  liicm  both. 

4  that 
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that  of  the  '^  learned  Dr,  Plott,  who,"  says  Campbell, 
"  considers  the  in\  ention  of  the  telescope  at  large,  and  de- 
clares, that  without  wresting  of  words,  or  beggins^  favour- 
able constructions,  it  is  very  possible  to  prove,  that  friar 
Bacon  was  either  the  inventor  or  improver  of  that  useful 
instrument." — "  This  learned  Franciscan,"  says  Dr.  Plott, 
^^  did  so  far  excel  the  ancient  magicians,  that  whereas  they 
repicsented  the  moon's  approach  by  their  magical  charms, 
he  brought  her  lower  with  greater  innocence,  and  with  his 
glasses  did  that  in  truth  which  the  ancient  poets  always  put 
in  a  fable.  All  which  put  together,  it  must  necessarily  be 
confessed,  that  he  had  some  such  instrument,  though  not 
so  trimlv  made,  it  is  like,  as  our  telescopes  are  now  ;  in 
favour  of  which  truth  much  more  might  be  alleged,  did  I 
not  think  this  sufficient  to  evince  it  to  the  unprejudiced 
reader*." 

30.  But  I  must  not  dismiss  the  latter  part  of  Dr.  S.'s 
summation  of  the  historical  evidence  on  this  question, 
without  expressing  my  wonder  that  he  has  taken  no  notice 
either  of  Kccorde  or  of  the  Diggeses.  It  is  indeed  sur- 
prising that  a  private  individual  like  m>-self,  led  casually  to 
take  a  transient  vievv^  of  this  subject,  should  presently  pro- 
cure the  Stratioficos,  the  Paniomttria,  and  the  Path-way 
to  Knowledge  ;  and  that  a  gentleman  publicly  known  and 
esteemed,  who  had  all  the  libraries  in  one,  if  not  both,  of 
the  English  universities  at  his  command,  should  employ 
many  years  in  writing  a  verv  large  quarto  volume  on  the 
principles  and  the  history  of  Optics^  without  once  mention- 
ino-,  as  far  as  I  can  sec,  any  of  those  respectable  testimo- 
nials of  English  inuenuity.  Had  he  consulted  them,  he 
would  have  been  constrained  to  place  the  invention  of  the 
telescope  in  his  own  country,  and  many  years  "  earlier  than 
the  lesinnins^  of  the  seventeenth  centnri/  ;"  and  this  even 
without  going  so  far  back  as  the  days  of  Roger  Bacon.  My 
opinion  on  this  .^uljjcct  is  of  little  consequence;  but,  after 
attentively  consiJering  all  tlie  evidence  which  I  could  pro- 
cure, I  must  say,  that  1  can  no  more  doubt  that  the  re- 
tracting telescope  originated  in  the  southern  part  of  this 
island,  than  that  the  reflecting  (commonly  called  the  Gre- 
gorian) telescope  was  invented  in  the  northern. 

31.  What  may  be  the  fate  of  these  last  remarks  T  know 
not  ;  nor  do  f  much  care,  while  1  am  conscious  of  having 
done  all  the  justice  to  tlie  subject  which  my  limited  time  and 

•  I'iotr's  Natural  Mir>rory  of  OxfordOme,  as  quoted  by  Campbell,  in 
ihc  ^>o^.  BiiluHit,  all.  luuon  {_Ro^<r]  r.oic  Ki. 

authorities. 


Affiiuhj  of  the  Elements  of  Atmospheric  Air.         79 

autliorities,  and  more  limiiod  abilities,  would  permit.  I 
vish  to  excite  no  controversy,  neither  will  I  enter  into  any 
on  this  subject.  But  nitUui';  in  verba :  I  will  hold  such 
opinions  as  1  have  reason  to  think  well  founded.  I  have 
shown  all  the  deference  which  plain  dealing  would  allow, 
to  the  deservedly  respected  author  from  whom  I  dissent — 
only  because  I  really  do  not  think  he  has  treated  one  of  ilie 
greatest  men  whom  this  island  or  the  world  ever  produced, 
with  all  that  candour  (for  Hoger  I'acon  needs  no  indul- 
gence) which  is  alwuvs  attached  to  the  name  of  Dr.  S.  I 
have,  in  short,  endeavoured  to  observe  the  happv  meau 
which  Sir  Richard  Steele  recommends,  when  he  says,  that 
Zeal  and  candour  are  two  very  good  things,  if  we  can  but 
contrive  to  keep  lire  out  of  the  one  and  frost  out  of  the 
other.  Yours^  Sec. 

*D. 


X\*l.  On  the  supposed  Chemical  Affinity  of  the  Elements  vf 
Atmospheric  Air:  ivith  Remarks  upon  Dr.  Thomson's  Oi- 
serualions  on  this  Subject. 

To  Mr.  TiUoch. 

SIR, 

An  a  former  letter  inserted  in  your  Magazine  (vol.  xiv. 
p.  IG9.),  I  endeavoured  to  slunv  the  absurdity  of  the  notion 
of  atmospherical  air  being  a  chemical  compound  of  azotic 
and  oxygenous  cases,  liesidcs  the  difficulty,  or  rather  im- 
p(jssibihtv,  on  the  one  hand,  of  conceiving  how  two  ele- 
mentary particles,  constantly  npelliug  each  other,  should, 
notwithstanding,  be  held  together  by  a  jirinciple  of  cohesi(jn 
or  chemical  affinity; — or,  on  the  other  hand,  supposinfjthe 
two  atoms  to  combine  and  form  one  centre  of  rcpuK-ion, 
how  atmospheric  air  should  ditllr  from  nitrous  gas,  iJcc. 
there  arc  a  variety  of  facts  which  oppose  the  doctrine  so 
f<jrciblv,  that  I  have  for  some  time  wondered  on  what 
grounds  those  who  are  still  its  adherents  defended  it.  Or. 
Thomson,  in  the  'Jd  edition  of  his  Chemistry,  vol.  iii. 
page  316,  after  reviewing  thcc)pinions  of  diflferent  philoso- 
])hrrs  on  this  head^  and  aniongst  otlvjrs  my  own,  ci)nclude:i 
that  air  is  a  chemical  compound:  he  assigns  the  four  fol- 
lou  inti  reasons  for  the  conclusion,  which,  frf)m  his  exten- 
sive aeijuaintance  with  authorities,  niay  fairly,  it  is  pre- 
sumed, be  deemed  the  most  cogent  liiat  have  been  olVereJ 
on  that  side  of  the  question.  It  is  tl»c  object  of  this  com- 
mmiication  to  sIjow  their  insufficienev. 

1.  The 
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1.  The  constant  proportion  of  azot  and  oxygen  in  tlie 
atmosphere  is  considered  as  an  argument  for  their  being 
held  by  affinity.  So  inde.ed  it  may  ;  bnt  it  is  equally  in 
favour  of  my  hypothesis,  and,  therefore,  nothing  tending 
to  decide  the  question  can  be  obtained  from  it.  For,  let 
part  of  the  oxygen  be  abstracted  any  where  from  the  atmo- 
sphere, then  the  azot  may  be  supposed  to  attract  the  ox- 
ygen from  the  vicinity,  and  thus  the  equilibrium  be  resto- 
red ;  but  it  is  certainly  equally  satisfactory  to  siippose  that, 
the  oxygen  in  the  viv^'inity  meeting  w  ith  less  repulsive  power 
from  the  deficient  tjuarter,  nothing  prevents  its  dift'usion 
into  that  quarter  but  the  azot  previously  there,  which,  by 
bvpothesis,  can  only  retard,  but  by  no  means  prevent,  the 
eflcct.  Thus,  then,  whether  the  azot  attract  the  oxygen, 
or  llie  oxygen  repel  itself,  the  effect  is  precisely  the  same. 
From  this  fact  simply  it  is  impossible,  therefore,  to  decide 
the  merits  of  either  theory;  but  if  it  be  found  that  any 
one  gas  diffuses  itself  in  any  other  with  nearly  the  same 
celerity,  it  will  be  a  presumption  in  favour  of  my  hvpothe- 
sis  ;  if  otherwise,  it  may  be  urged  that  tlie  quicker  diffusion 
is  owin^  to  the  stronger  affinitv.  I  have  made  a  ereat  num- 
ber  of  experiments  on  this  head,  but  could  nut  find  any 
remarkable  difference  in  the  time  and  circumstances  of  dif- 
fusion of  the  same  gas. 

L'.  The  experiments  of  jNIorozzo  and  Humboldt  show  that 
air  possesses  different  properties,  from  a  mere  mixture  of  its 
two  component  parts.  1  do  not  credit  the  experiments.  Hum- 
boldt finds  a  iHir'iahle  quantity  of  oxygen,  from  25  to  30,  or 
more,  per  cent,  in  the  air ;  whereas  others,  who  are  more 
accurate,  find  but  21,  or  at  most  22,  and  that  consiaiit.  It 
is  no  wonder  then,  if  he  mix  2S  oxygen  and  72  azot,  that 
the  mixture  diminishes  nitrous  gas  more  than  air,  and  sup- 
ports combustion  and  animal  life  for  a  longer  time. 

3.  "  Different  combustibles  arc  capable  of  absorbing  dif- 
ferent portions  of  oxvgen  from  a  given  quantity  of  air  : 
phosphorus  22  per  cent,  sulphur  8,  &c."  The  only  infe- 
ro'iccs  I  draw  f.om  these  facts  are,  that  phosphorus  will 
burn  in  oxygen  of  any  densit\-;  that  sulpluir  will  not  burn 
in  oxviren,  unless  it  be  of  4  of  atmospheric  density,  or  more. 
The  difference  in  the  phaenomena  of  combustion  in  air  and 
in  oxvgen  is  not  to  be  ascribed  to  the  combination  of  azot 
and  oxygen,  but  to  the  less  density  of  tlie  latter,  --  of  what 
a  pure  atmosphere  of  the  same  gas  would  be.  From  an  in- 
cidental, but  imperfect,  trial  1  made,  in  conjunction  with 
Mr.  Davy  last  winter,  I  have  no  doubt  but  iron  wire  would 
burn  in  common  air  of  five  times  the  density  with  brilli- 
ancy. 
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Ancy,  as  in  an  atmosphere  of  pure  oxygen  or  common  den- 
sity. At  any  rate,  it  is  notorious  that,  as  the  density  of 
common  air  is  increased,  combustion  in  it  becomes  more 
vigorous.  Though  I  have  never  attempted  combustion  in  an 
atmosphere  of  pure  oxygen  of  4^th  the  common  density,  I 
can  scarcely  doubt  that  the  appearances  would  be  much  the 
same  as  in  open  air.  It  is  probable,  then,  that  the  facts 
under  this  head,  if  duly  investigated,  would  turn  out  in 
favour  of  the  hypothesis  of  air  being  a  mixture. 

4.  *^  A  2;as,  no  way  distinguishable  from  common  air, 
frequently  makes  its  appearance  during  the  preparation  of 
nitric  acid;  and  Mr.  Davy  decomposed  nitrous  oxide  by 
passing  it  through  a  red-hot  tuix-,  and  converted  it  into  nitric 
acid  and  a  ga>  which  possessed  the  jiropcrties  of  common 
air.  Now,  it  air  were  a  mere  mixture,  it  is  inlinitely  impro- 
bable that  its  two  constituent  parts  sliould  be  evohed  du- 
ring such  processes  exactly  in  the  proportion  that  exists  in 
common  air."  Granted  :  but  as  the  force  of  this  argument 
rests  upon  the  exact  proportion  of  oxygen  and  azot  in  the 
gases  so  evolved,  that  is,  upon  their  being  constituted  al- 
ways of '21  per  cent,  oxvgcn  and  79  azot,  the  facls  should 
be  made  out  accordingly.  Dr.  Priestley  is  the  only  one  I 
know  of  who  has  particularly  examined  the  gas  produced 
in  the  preparation  of  nitric  acidj  and  he  found  it  to  have 
imicli  more  oxysren  than  common  air.  Mr.  Davy,  in  his 
analysis  of  nitrous  oxide,  found  the  gas  analogous  to  atmo- 
spheric air  alwdvs  to  cf)ntain  less  oxygen,  though  it  was 
nearly  of  the  atniosphcric  standard. 

The  cjuick  ascent  of  h'/drogen,  and  the  descent  of  carbonic 
acid,  ha\c  been  objected  to  my  hypuihcsis,  as  facts  that 
prove  the  operation  of  the  laws  of  specillc  gravities  on  clas- 
tic fluids.  No  doubt  can  exist  that  a  portion  of  elastic  fluid 
cfjnjpletely  insulated,  as  a  balloon,  or  bubble  of  carbonic 
acid  or  hydrogen  surrounded  by  a  (ilm  of  water,  is  subject 
to  the  laws  of  gravitation,  and  rises  or  falls  in  elastic  fluids 
on  the  iame  principle  as  it  rises  in  water ;  the  same  must  be 
allowed  whenever  a  vessel  containing  a  considerable  portion 
<jf  elastic  fluid  is  suddenly  exposed  at  some  suriace  to  liie 
atmosphere:  in  this  case  the  fluids  mist  operate  upon  each 
other  lor  a  few  moments  in  a  collected  capacity,  as  in  elastic 
I'.odies;  because  the  difl'usive  or  repulsne  force,  by  which 
they  constantlv  tend  to  disjiersion,  is  comparati\ely  slow 
in  j>roducing  the  ultimate  effect,  being  in  this  respect  ex- 
actly simihu'to  chemical  affinity,  the  operation  gradually  di- 
minishing as  the  etlcct  draws  towards  a  coacludiyii.     No- 
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thing  more,  therefore,  can  be  inferred   from  the  facts  above 
mentioned,   tlian  that  gravity  overpowers,  and  for  a  mo- 
ment obhterates,  the  efleet  of  that  cause,  which  in  other 
cases  slowlv  produces  the  dispersion  of  the  fluid,  whether 
it  be  attraetioii,  as  is  commonly  supposed,  or  repulsion,  as 
I  suppose.     Chemical  philosophers  have  not  inquired  suffi- 
ciently into  the  eft'ects  of  exposing  gases  in  different  circum- 
stances to  the  atmosphere  :  all  that  we  are  usually  told  is, 
that  a  jar  filled  with  hydrogen,  and  uncovered,  loses  its  gas 
in  a  few  seconds ;  but,  if  inverted,  it  remains  nearlvpnrc  for 
a  considerable  time,  &c.     I  fnid  that  a  cylindric  jar  of  7 
inches  depth,  and  2^  diameter,  being  filled  with  hydrogen, 
and  inverted,  loses  more  tlian  half  of  its  gas  in  two  mi- 
nutes; and  there  is  so  little  left  as  scarely  to  explode  in  five 
minutes.    If  a  tube  12  inches  long,  and  j  inch  in  diameter, 
be  filled  with  hydrogen,  and  exposed  in  like  manner  to  the 
atmosphere,  it  will  lose  half  its  gas  in  five  minutes;  and 
that  the  same,  whether  it  is  held  up,  or  down,  or  horizontal. 
Here  we  see  effects  that  cannot  be  caused  by  gravity,  that 
are  produced  in  opposition  to  its  agency,  and  where,  in- 
deed, it  is  almost  obliterated  by  the  action  of  some  more 
powerful  cause.   Let  the  advocates  for  the  atmosphere  being 
a  chemical  compound  attend   to   such   facts  as  these,  and 
they  will  soon  find  themselves  reduced  to  acknowledge  that 
all  gases  have  the  same  affinity  for  one  another,  a  position 
which  their  doctrine  ultimatelv  tends  to  establish.    Indeed, 
it  is  the  same  with  regard  to  air,  and  vapour  of  water,  aether, 
or  anv  other  kind  ;  that  is,  all  kinds  of  gas,  or  mixtures  of 
gases,  have  the  same  afhnity  for  the  same  vapour ;  and  even 
a  torricellian  vacuum  possesses  just  the  same  afHnily  as  any 
of  them,  judging  from  the  quantity  evaporated  and  force 
of  the  vapour  in  a  given  volume.     If  any  one  doubt  it,  he 
may  easily  satisfy  himself  by  throwing  up  a  drop  or  two  of 
ir.ther  into  the  vacuum  of  a  common  barometer :  if  the  tem- 
perature be  (jS"^,  the  mercury  \\\\\  fall  15  inches  nearly  :   at 
the  same  tune,  if  aither  be  admitted  to  a  given  bulk  of  any 
kind  of  gas,  subject  to  the  pressure  of  the  atmosphere,  its 
volume  will  be  doubled  ;  clearly  show  ing  that  the  elastic 
vapour  from  the  sether  is  the  same  in  both  cases,  namely, 
an  independent  fluid  of  15  inches  force. 

T  cannot  dismi.-<s  this  subject  without  observinjr,  in  justice 
to  Dr.  'riiomson,  that  he  has  entered  niore  clearly  into  my 
views  of  these  sul)iccls  than  any  other  of  our  own  country  who 
has  animadverted  upon  tiiem.  There  are  certain  principles, 
howevcjv  wliieh  he,  wkh  most  chemists  of  the  present  day, 

embraces. 
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embraces,  which  are,  according  to  my  experience,  decided- 
ly erroneous.  One  ot"  these  is,  that  water  dissolves  air.  Aa 
excellent  paper  of  Mr.  \V.  Henry,  on  the  absorption  of 
gases  by  water,  in  the  Philosophical  Transactions  for  1803, 
has  shown  us  sufficiently  in  what  light  we  should  view  the 
supposed  solution  of  air  in  water.  Certainly  air  that  is  re- 
tained in  water  bv  mechanical  force,  and  which  always 
escapes  when  that  force  is  withdrawn,  cannot,  with  any  pro- 
priety, be  said  to  be  held  by  chemical  alTmity. 

Dr.  Thomson  has  been  misinformed  respecting  my  opi- 
nions on  the  expansion  of  liquids.  In  vol.  i.  page  343,  he 
gives  it  as  my  suggestion,  that  all  liquids  expand  the  same 
(juantity  from  their  freezing  to  their  boiling  temperatures.  I 
never  entertained  such  an  opinion  ;  and  it  is  certainiv  erro- 
neous. My  idea  \^,  that  pure  and  homogeneous  liquid?, 
such  as  water  and  mercury,  expand  according  to  the  square 
of  the  temperature  from  the  points  at  which  they  congeal ; 
but  I  have  not  yet  found  a  law  to  regulate  the  relative  ex- 
pansions of  these  and  other  litjuids. 
Manchester,  ^  ^m,  yours,  &:c. 

Juat  19,  1004.  J'  iJALTON'. 


XXTT.   On  a  distingvishiri^  Prcperlij  Ictween  flic  Galvanic 
ami  Elcrlric  Fluids.     By  Mr.  John  Cutiibkrtson. 

To  Mr.  Tilloch. 

DEAR  SIR, 

OiN'CK  niv  letter  to  Dr.  Pearson  appeared  in  your  Philoso- 
phical Magazine  for  last  month,  I  thought  the  following 
additional  experiments  necessary  : 

The  two  experiments  last  mentioned  in  the  above  letter 
were  compared  with  common  electrical  discharges,  with  a 
view  to  prove  what  quantity  of  coated  glass  would  be  re- 
quirtd  to  take  a  charge  sufficient  to  ignite  the  same  lengths 
of  wire. 

Two  jars,  each  containing  about  1  70  square  inches  of  coat- 
ing, were  set  to  the  conductor  of  a  24-inch  single-plate  elec- 
trical machine,  with  my  universal  electrometer  loaded  with  31 
grains,  (.•ice  Nicholson's  4to  Journal,  pi.  xxiii.  vol.  xi.). 
"8  inches  of  the  same  sort  of  wire  were  laid  in  the  circuit:— 
57  re\<jluti"on5  of  liie  plate  caused  the  electrometer  to  dis- 
charge ihi-  jars,  which  ignited  the  wire  perfectly,  as  in  tlie  9th 
t.\pcrimcni.     In  the  next  place,  6  inches  of  the  wire  being 
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laid  in  the  circuit,  the  same  number  oF  revolutions  caused 
the  discharge,  and  the  wire  was  deflagrated  and  fused  inta 
balls  in  the  same  manner  as  in  the  8th  experiment.  Hence 
I  conclude,  that  340  square  inches  of  coated  glass,  properly 
Constructed,  will  bear  a  charge  equal  to  a  galvanic  battery 
of  1080  square  inches  surface. 

I  compared  the  above  experiments  with  others  gone 
before,  particularly  Mr.  Wilkinson's,  in  Nicholson's  Jour- 
nal, vol.  vii.  p.  297,  wherein  he  sa\  s  that  one  trough  of  100 
pairs  of  plates  ignited  one  half-inch  of  wire  of  one-seven- 
teenth o^  aw  inch  in  diameter.  If  this  is  not  a  mistake  (as 
I  am  inclined  to  think),  it  is  well  worthy  of  notice;  because, 
to  ignite  one  half-inch  of  steel-wire  of  the  above  diameter 
would  require  a  power  sufficient  to  ignite  120  inches  of  wire 
of  -nvo^h  part  of  an  inch  in  diameter  by  common  electrical 
discharges,  which  is  a  power  equal  to  two  of  my  common 
electrical  batteries.  See  Nicholson's  4to  Journal,  vol. 
p.  525. 

The  greatest  power  of  GO  pairs  oF  6-incii  square  plates 
that  has  ever  been  hitherto  known,  is  that  of  igniting  iG 
inches  of  wire  of-j;--(^,th  part  of  an  in.ch  in  diameter.  Mr.  Wil- 
kinson's trough  of  100  pairs  of  plates  of  4  inches  square  is 
of  much  less  surface,  and,  as  he  says,  it  is  a  less  favour- 
able size;  from  which,  and  from  the  above  experiments,  I 
conclude,  that  such  a  battery  has  not  the  power  of  igniting 
one  half-inch  of  wire  of  one-seventeenth  of  an  inch  in  dia- 
meter, unless  galvariic  discharges  act  upon  metals  in  some 
manner  diflerent  from  common  electrical  discharges,  but  with 
which  I  am  unacquainted :  perhaps  Mr.  Wilkinson  will  be 
kind  enough  to  clear  up  this  remark. , 

From  the  experiments  mentioned  in  the  above  letter,  and 
others  since  made  with  the  same  result,  I  concliided,  that 
double  quantities  of  galvanic  fluid  only  burn  double  lengths 
of  wire ;  but  on  examiniiig  some  of  my  notes  of  experiments, 
I  find  that,  on  the  6th  or  June  1&03,  i  had  niade  a  Volta's 
pile  of  IG  pairs  of  plates  of  10  inches  diameter,  8  of 
which  laid  upon  each  other  in  the  usual  manner,  with  cloths 
wetted  with  diluted  muriatic  acid,  burned  one  half-inch  of 
wire  of -j-^j—th  part  of  an  inch  in  diameter;  and  when  the  other 
8  were  added  they  burned  4  inches  of  the  same  wire.  I'his 
was  re))eated  with  the  8  in  pairs  with  the  sanvc  result,  with 
respect  to  burning  of  metals;  but  it  gave  strong  and  loud 
sparks  from  metal  to  )netal,  sufficient  to  be  lieard  at  300 
yards  distance;  which  n-sult,  I  beli(;vc,  has  never  been  ob- 
tained from  trouglis,  to  be  heard  at  any  distance.  For  tliirt 
3  lat-t 
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last  experlniout  the  cloths  were  wetted  in  a  strrng  solution 
of  man;'!  ■,  ol  i'nimonia ;  so  tliat  I  am  ofopiiiiou  th^re  is  at 
present  som;c  detect  either  in  tlie  arrangement  or  construc- 
tion of  galvanic  troughs, 

I  am,  dear  sir, 
Po'inc^-str-et,  Snho,  Vour  verv  humble  servant, 

June  2  1,  1804.  John  Cuthbertsox. 


XVTII.  Proceedings  of  Learned  Societies, 

BRITISH    MINERALOGICAL    SOCIETY*. 

JC  OUR  years  have  now  nearly  elapsed  since  the  establish- 
ir.ent  of  this  society,  a  review  of  their  lahours  during  which 
period  will,  it  is  thouiiht,  not  be  displeasing  to  then-  mem- 
bers. It  is  a  satislaelion  to  the  minds  of  persons  eniiaged 
in  philosophical  pursuits,  that  they  have  added  some  truths 
to  a  science  like  mineralogy,  where  the  researches  of  every 
one  help  to  remove  the  ved  in  which  nature  is  enveloped. 

In  the  first  formation  of  this  society  its  institutors  were 
guided  by  motives  of  regard  for  tJK'ir  country,  possessing 
mines  and  subterranean  riches  little  inferior  to  the  proudest 
enipirc  on  the  continent,  but  without  any  college  or  school 
of  scientilie  nnneralogy.  In  their  public  declaration  they 
were  not  arrogating  to  themselves  the  entire  possession  of  all 
mineralogical  knowledge;  but,  as  far  as  their  abilities  as 
philosophical  chemists  enabled  them,  they  wished  to  assist 
both  the  miner  and  the  mine-owner  in  the  analysis  and  re- 
duction of  substances,  either  of  a  new  or  unknown  nature, 
or  in  a  state  of  peculiar  miner.^lization. 

Time,  and  their  labours,  it  is  also  ho|x;d,  will  add  one 
more  great  pillar  to  British  mineralogy,  in  furnishing  spe- 
cimens, with  their  provincial  names,  as  well  as  their  scien- 
tific, of  each  cMunty  in  this  kingdom,  arranged  in  cabinets 
which  will  be  of  easy  access  to  the  mineralogist. 

To  our  corresponding  members  we  saall  consider  our- 
selves much  indebted  in  forwarding  this  branch  of  inquiry; 
and,  at  the  same. time,  we  must  take  this  opportunity  to 
thank  several  of  them  for  their  valuable  connnunications 
and  specimens. 

The  first  analvsis  undertaken  by  the  society  was  an  ore  of 
iron  from  Shetland,  found  equal  with  the  level  of  the  sea, 
on  the  south-west  side  of  the  island.  The  surface  is  a 
jinootli,  black  mendic,  of  a  metallic  appearance,  h;ird  to 

•  Communicated  by  ihc  Secretary. 
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penetrate,  and  about  iwo  feet  thick.  The  vein  runs  norths 
east,  and  the  specimen  was  taken  four  fathoms  from  the 
surface. 

The  analysis,  by  Mr.  W.  H.  Pepys,  jun..  gives  in  200  parts. 
Iron  -  "-  50-9 

Silex     -  -  r-      92 

Argil  -  -  'J8-5 

Sulphur  and  oxygen  -     27*0 

Specific  gravity  2'Q4. 
The  proprietor  is  Mr.  Crighton,  of  the  island  of  vShetland. 
The  second  specimen  w  as  from  Carnarvonshire, a  sulphate 
of  barvtes  found  equal  with  the  level  of  the  earth  near  the 
toot  of  a  hill  in  that  county. 

The  analysis,  by  Mr.  Knight,  yielded  in  400  parts. 
Sulphate  of  bar)-tes  -  35-2 

Silex         -  -  J  7 

Loss  -  -  30 

Specific  gravity  4-028. 
The  proprietor  Mr.  S.  Holland. 

The  third  specimen  was  an  iron  pyrites  found  near  the 
sanie  spot  with  the  last. 

The  analysis,  by  Messrs.  Tilloch  and  Pcpys,  gave  in  lOQ 
J>arts, 

Iron  -  -  47 

Sulphur  -  -         34 

Argil         -  -  8 

Loss  -  T  IQ 

Specific  gravity  4*5 12. 
Proprietor  Mr.  S.  Holland. 

The  fourth  specimen  is  from  Hawes,  near  Winsly  Dale, 
Yorkshire,  above  the  earth,  forming  for  some  way  a  path 
or  road. 

Mr.  Charles  Aikin's  experiment    proved  it  to   contain 
-4  per  cent,  of  copper  in  sulphate  of  barytes.    It  may,  there- 
fore, be  considered  nearly  a  pure  sulphate  of  barytes. 
Specific  gravity  4*20. 
The  proprietor  Mr.  J.  Hillary,  of  Yorkshire. 
The  fifth  specimen  is  a  silver  from  the  Herland  mine  \n, 
Cornwall,  in  the  parish  of  Gonnear,  about  se\en  miles  west 
of  Hedruth,  and  near  the  direct  road  from  thence  to  Pen- 
zance. 

The  first  discovery  of  silver  was  made  at  100  fathoms  from 
the  surface  in  a  cross-course  vvhich  angles  the  copper  lodes. 
The  silver  is  found  about  eight  feel  in  length  on  each  side 
of  the  latter,  and  it  ccninues  in  depth  as  they  sink  the 
mine,  which  is  now  145  fathoms. 
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It  was  an  abandoned  copper  mine  abou^v  67  years  back. 
It  had  lain  unwrought  from   IjOtJ  till   that  time,  and  had 
turned  up  great  prolit  to  the  former  adventurers. 
Specific  gravity  4*4(54. 
The  analvsis,  by  Mr.  William  Allen,  gives  in  100  parts, 
Silver  -  -  "2-15:2 

Iron  _  -  _     2  7' 500 

Sulphur  and  arsenic,  2()'60() 

Silex  -  -  32-400 

Loss      -  -  -        11-348 


100  000 
The  specimen  we  received  was  from  one  of  the  propri- 
etors, Mr.  William  Phillips. 

The  sixth  specimen  was  a  green  carbonate  of  copper  dif- 
fused through   an  oehrey  clay   in  compact  quartz  from  a 
mine  in  the  parish  of  St.  Ncois,  in  the  county  of  Cornwall, 
at  the  depth  of  30  fathoms  from  grass. 
Specific  gra\ity  3-078. 
The  seventh  specimen  is  from  (he  same  mine. 

Specific  gravity  2-0S5. 
Specimens  6  and  7,  being  already  worked,  arc  not  sub- 
jects for  the  investigation  of  the  society. 

Their  value  is  reckoned  by  the  proprietors   at  12l.   per 
ton,  when  copper  in  the  metallic  state  sells  at  1351.  per  ton. 

The  eighth  specimen  is   a  copper  and    iron   pyrites    in 
quartz,  found  on  the  surface  of  the  earth,  countv  of  Cum- 
berland :  the  specimen  obtained  by  pick-axe. 
Spec,  gravity  3-788. 
Tlic  analysis  by  Mr.  '1".  Cox  in  400  parts  of  the  ores. 
Copper      -  -  -        125 

Iron  -  -  .       139 

Silex  -  -  -         68 

Sulphur     -  -  -  40 

Loss  -  -  -  28 

The  proprietor  is  Mr.  W.  Monkhouse  of  Cumberland. 
The  ninth   specimen  is  a  peculiar  arrangement  of  pyrites 
found  on   the  coast  of  Africa  among  the  stones    on   the 
beach . 

On  analysis  by  Mr.  \\.  Phillips  it  was  found  to  contain 
in  100, 

Iron  -  -  -         43 

Alumine  -  -         12 

Sil'.x  -  -  -  9 

Sulphur  and  o.wgen  -         36 

The  proprietor  Mr.  J.  liolts. 

r  4  Specimen 
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Specimen  iO  fs  a  lead  ore  (from  a  mine  called  Hoxley,  at 
Carleton,  Derbyshire)  in  lime  stone. 
Spec,  gravity  6-578. 
The  examination  by  Mr.  R.  A.  Cox  gave 
From  1  ton  of  ore    15  cwt.  of  lead. 
From  1  t(jnof  lead  23  oz.  6  dwts.  silver. 
Specimen  1 1  is  another  lead  (from  a  mine  called  Dirtlow 
in  the  same  county)  in  liuat  of  lime. 
Spec,  gravity  3*068. 
By  the  analysis  of  Mr.  R.  A.  Cox  it  appears  that 
1  ton  of  ore  contains  16^ cwt.  of  lead; 
and  1  ton  of  lead  15  oz.  of  silver. 
These  specimens  were  from  one  of  the  proprietors,  Mr. 
ISIawe. 

Specimen  12  is  a  beautiful  micaceous  glittering  iron  ore 
from  Moreton-Hampstead,  in  Devonshire.  The  vein  rises 
from  2  inches  to  3  feet  wide,  and  its  direction  is  from  S.  E. 
to  N.  W.  and  about  4  feet  from  the  surtuce  of  the  earth  ; 
hard  gravel  on  each  side. 

The  analysis,  by  Mr.  R.  Knight,  gave  in  100  parts. 
Iron  -  -  -         72 

Oxygen  and  loss  -         28 


100 
The  proprietor  Mr.  J.  Pinsent. 

Specimens  13  and  14  were  from  the  high  grounds  called 
Scotland,  in  Barbadoes.  Specimen  14  has  a  large  extent  of 
ground  slid  over  it  on  an  inclined  plane.  They  were  ana-r 
lysed  by  Mr.  Sandman. 

No.  13  contained 
Carbonate  of  lime  -         77 

Silex  -  _  _  10 

Alumina  -  -  7 

Water        -  -  -  3 

Iron,  muriate  of  soda,  and  loss      3 

No.  14  contained 
Alumine  -  -         31 

Silex  -  -  -         62 

Iron  -  _  _  4 

Magnesia  -  -  9 

Water       -  -  4 

Proprietor,  Mr.  Wood,  Barbadoes. 

Specimens  15  and  ]6  were  brought  from  the  same  situa- 
tion as  the  last. — 15  is  the  earth  supposed  to  I'urnish  the 
petroleum  of  Barbadoes. — 16  is  found  in  large  nodiUes  in  a 
white  loamy  earth. 

Specimen 
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Specimen   1.5,  on  a  very  attentive  exaiiiination  by  Mr. 
Binglcv,  was  found  to  contain 

Sllex  -  -  -          72 

Alumine  -  -  8 

Oxide  of  iron         -  -  4 

Maltha  -  -         16 

Specimen  10,  examined  also  by  Mr.  Binglvy,  yielded 
Maltha  -  -       "GO 

Carbon      -  -  -         37*10 

Ashes        -  -  -  2-10 

The  proprietor  Mr.  Wood  of  Barbadoes. 
Specimen   17-     We  have  not  yet  the  place  from  which 
this  specimen  was  obtained.     It  was  analysed,  without  this 
information,    at  the  particular  request  of  the  proprietor. 
Barker  Chifncy,  esq. 

Mr.  K.  i^hillips  found  it  to  contain,  on  anal\  sis. 
Antimony  -  -  2*75 

Lead         -  -  -  8-21 

Copper      -  -  -        a  trace 

Oxide  of  iron         -  -  4 

Silcx  -  -  -  68 

Sulphur  and  oxygen  -  7*4 

Loss  -  -  -         10 

Spec,  gravltv  2*976. 
Specimen   18.     A  red  micaceous  substance  from  Shrop- 
shire.    As  the  analysis  was  for  the  metallic  contents,  which 
were  found  to  be  inconsiderable  by  Mr.  K.  Phdiips,  it  was 
not  deemed  of  sufficient  importance  for  a  humid  analysis. 
Proprietor  Sir  Corbett  Corbett. 
Specimen  IQ,  a  carbonat  of  copper  from  Cheshire. 
The  analysis,  by  Mr.  A.  Aikin,  gave  1 1  .V  per  cent,  of  cop- 
per, 6  and  -yj^bs  of  which  may  be  obtained  by  simple  fusion. 
Proprietor  Mr.  Latham. 

Specimen  20.     A  lead  ore  from  the  parish  of  Llandegfar 
in  the  isle  of  Anglesca. 

Mr.  K.  Knight's  analysis  of  this  ore  gave 

125  grains  of  lead  in  672  of  the  ore; 
and  Mr.  Binglev's  examination  gave 

1  grain  of  silver  in  166  of  the  lead. 
Proprietor  Barker  Chifnev,  c?q. 
The  21st  specimen  is  unifer  examination. 
Besides  these  regular  specimens,  the  society  have  deter- 
mined to  analyse  all  such  substances  as  a  committee  ap- 
pointed for  that  purpose  shall  determine  worthy  of  exami- 
nation. 

Agreeably  to  that  resolution,  W.  IL  I'epys  has  analysed 

the 
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the  satin  spar*  ^  Messrs.  Aikin  and  Allen,  wolfram,  from 
which  they  have  obtained  the  regulus  ot"  tungsten,  of  an 
equal  specific  gravity  with  D'Elhuyars  f ;  Mr.  R.  Phillips 
the  schiefer  spar,  and  a  variety  of  carbonates  of  liine|.  , 

During  the  meetings  of  the  society  a  scries  of  experi- 
ments on  the  substances  which  Klaproth  treated  in  the  por- 
celain furnace  of  Berlin,  have  been  exposed  to  the  action  of 
oxygen  gas  on  charcoal  j  from  which,  when  completed,  very 
interesting  results  to  the  mineralogist  and  cheniist  will  be 
obtained. 

Our  cabinets,  the  great  object  of  which  is  to  complete 
the  provincial   mineralogy,    have  received   large   additions 
from  correspondents  and  members.     We  should  let  no  op-  ' 
portunity  be  lost  in  completing  tliis  useful  collection. 

I  cannot  conclude  without  mentioning  the  valuable  pre- 
sent of  the  mineralogical  map  of  Cornwall,  so  attentively 
drawn  out,  and  presented  by  Mr.  \Vm.  Phillips  to  the 
society.   , 

The  comniiftce  are  at  present  emploved  in  making  a  ca- 
talogue of  the  specimens  we  have,  \\hich,  when  printed, 
will  be  forwarded  to  each  of  the  menil.iers. — Duplicates  of 
specimens  they  have,  and  which  are  not  in  possession  of  the 
societv,  w  ill  assist  much  in  completing  our  plan. 

SOCIETY  OF  THE  FRIENDLY  SKARCHERS    INTO  NATURE  AT 
BERLIN. 

This  society  has  proposed  the  fcdlowing  prize  question  : 
The  disputes  in  regard  to  b<isaltes  are  terminated;  but  the 
nature  of  it  seems  not  yet  to  be  ascertained,  and  therefore 
a  diversity  of  opinions  still  prevail  respecting  it.  Since  the 
period  when  a  prize  question  was  proposed  on  this  subject 
at  Berne,  gcognosia  has  made  considerable  progress ;  but 
the  ceognostic  relation  of  this  kind  of  stone  has  remained 
partly  a  problem,  and  partly  a  subject  of  difference,  among 
our  best  geologists. 

It  is  verv  remarkable  that  all  the  geognosts,  both  fo- 
reigners and  others,  formed  in  Germany,  and  particularly 
under  the  direction  of  Werner,  never  entertain  any  doubt 
of  the  Neptunian  origin  of  basaltes ;  but,  on  the  other  hand, 
the  French  and  Italian  iniucralogists,  who  have  never  been 

*  A  description  of  the  satin  spar  by  Mr.  A.  Aikin,  and  Mr.  Pepys's 
anylysib,  were  published  in  the  xiith  volume  ot  the  Philosophical  Maga- 
zine, p.  3^)4- 

T  Philosophical  Magazine,  vol.  xiii.  p.  407. 

\  Phtlobophical  Mtijazine,  vol.  xiv.  p.  289. 

bevond 
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bevond  the  ]K)undarics  of  their  own  country,  though  de- 
sirous x^f  giving  up  their  opuiions  when  they  do  nut  coincide 
with  nature,  cannot  abandon  their  volcanic  ideas.  Ot  this 
Breislac,  Fortis,  Fabroni,  and,  in  particular,  the  acute- 
sighted  Dolomieu,  are  striking  examples.  Docs  this  arise 
from  the  different  appearance  assumed  by  the  various  kinds 
ot"  trapp  in  these  countries,  and  in  Germany  and  England  i 

But  there  is  even  a  great  diflcrence  of  opiiiion  amon?" 
those  v.ho  defend  the  Neptunian  origin  of  basakcs.  lu 
general  tluv  consider  the  formation  of  basaltes  as  belonging 
to  the  class  of  the  alluvial  kinds  of  substances^  but  assert 
that  they  are  formed  at  different  periods.  On  the  other 
hand,  Karslen,  in  his  miner.'-iogical  tables,  unites  all  the 
stones  liclonging  to  basoltcs  in  one  jKniUar  clusi,  and  other 
geologues  cniertain  other  opini(ms  of  this  -species  of  stcme. 

As  more  data  can  now  be  obtained  thuu  at  tJK-  period 
when  the  former  question  was  proposed,  the  object  niiv  be 
more  fully  obtained  by  a  repetition  of  it,  especially  a-  manv 
experiments  on  this  subject  are  to  be  found  in  a  variety  of 
works;  as  a  new  component  part  has  been  discovered  iii 
basaltcs  by  Klaproth  and  Kennedy,  and  as  many  essential 
observations  not  yet  published  have  been  since  made. 

The  society  has  therefore  resolved  to  give  a  prize  of  thirty 
ducats,  transmitted  to  us  by  one  of  our  foreign  members,  to 
be  employed  in  improving  the  study  of  the  sciences,  for  a 
paper  which  shall  contain  the  best  account  of  the  nature  of 
basaltcs  ;  the  most  satisfactory  conclusions  on  that  subject ; 
and  the  best  exposition  of  thecrrofs  in  the  different  opinions 
iiitherto  offered  respecting  it. 

'J-he  candidates  must  readily  conceive  that  all  partial  con- 
clusions, where  the  gcognostie  nature  of  one  country  only 
is  taken  into  consideration,  will  be  foreign  to  the  proposed 
end:  a  comparison  therefore  of  the  most  striking  varieties 
of  this  singular  production,  foiuid  in  dutlrent  countries,  is 
expected  ;  such  f(»r  examjile  as  the  ba-altes  in  Bohemia  and 
on  the  Rhine  ;  that  of  Auversrne  with  the  basaltcs  of  the 
middle  part  of  Italy  ;  the  bataltes  of  Scotland  with  that  of 
Ireland,  Sec. 

An  exposition  of  the  peculiar  character  of  its  formation 
in  different  lands,  and  a  clear  account  of  tjjc  ])rincipal  re- 
sults in  regard  to  the  general  formation,  corre-^ponding  with 
the  aekuov\iedgcd  prmciples  of  geologv,  will  answer  the 
views  of  the  society. 

The  answers,  written  either  in  Clernum,  French,  or  Latin, 
piu^t  be  transmilttd  in  the  usual  manner,  with  a  motto  an<i 

a  .sealed 
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a  sealed  note,  containing  the  author's  name^  addiessed  to 
the  societv  before  ihc  1st  of  October  1S05. 

IMPERIAL  ACADEMY  OF  SCIENCES  AT  ST.  PETERSBURGH. 

In  the  sitting  of  February  the  1  Uh,  the  president,  M.  voii 
Novosilzof,  presented  to  the  academy  a  stone  which  about 
eight  years  age  fell  from  the  atmosphere  in  the  neight)our- 
hood  of  Karkof,  and  which  is  perfectly  similar  to  that  which 
fell  last  year  in  Normandy,  on  the  appearance  of  a  fire-ball. 
As  a  particiilar  account  of  the  cncumstanccs  by  which 
the  fall  of  this  stone  was  accompanied  is  expected,  the 
president  requested  that  it  n)ight  be  subjected  to  chemi- 
cal analysis,  as  well  as  the  piece  of  native  iron  sent  to  the 
academ.y  by  the  celebrated  professor  Pallas,  which  is  also 
considered  as  an  atmospherical  production. 


XIX.  InteUigence  and  Miscellaneous  Articles, 

VACCINE  INOCULATION. 


HE  followino;  letter  from  Dr.  de  Carro  to  the  editors  of 


the  Bihlloihcque  Brita/micfue,  dated  V^ienna,  March  27, 1 S04, 
contains  the  latest  account  of  the  success  of  the  vaccine 
inoculation  in  the  East: 

''  You  have  seen  by  my  preceding  letters,  and  my  work 
on  the  oriental  vaccination,  what  rapid  progress  this  happy 
discovery  is  makine;  in  Asia.  We  had  never  before  heard  that 
it  had  been  extended  beyond  the  peninsula  of  India.  A  letter 
from  Bombay  states  that  the  vaccine  inoculation  is  prac- 
tised every  where  from  Cape  Comorin  to  Delhi.  I  have 
experienced  a  new  pleasure,— that  of  having  laid  the  foun- 
dation for  vaccination  in  Persia. 

"  Dr.  Milne,  physician  to  the  English  factory  at  Bassora, 
having  vaccinated  a  great  number  of  children  in  that  place, 
experienced  an  interruption  in  vaccinating  in)mediately  from 
^rm  to  arm;  and  had  recourse  to  threads,  lancets,  and  pieces 
of  glass  containing  vaccine  matter.  Being  vexed  to  find 
that  all  thei>e  means  failed,  he  wrote  to  me,  in  the  month 
of  May  last  year,  earnestly  begging  me  to  send  him  vaccine 
matter  by  the  first  opportunity.  I  took  every  care  possible 
to  collect  matter  on  ivory  lancets,  and  to  impregnate  hnt 
with  it,  according  to  the  excellent  method  of  Messrs.  Ball-r 
bora  and  Stromeyer :  but  Dr.  Milne,  in  the  mean  time,  was 
obliged  to  ouit  Bassora  and  to  retire  to  Bashire  or  Abushe-r 
btr,  in  Persia.     As  mv  packet^  which  v/as  dispatched  from 

Vienna 
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V^ienna  In  the  beginning  of  the  month  of  Anc;ust,  did  not 
find  him  at  Bassora,  it  was  dispatched  to  Bashirc,  where 
he  received  it  at  tlie  end  of  November.  Dr.  Mihie,  and 
Mr.  Jukes  an  English  surgeon,  who  for  four  months  had 
despaired  of  seeing  vaccination  succeed,  were  agreeably  sur- 
prised to  find  lint  impregnated  with  matter  still  moist, 
which  produced  its  eflect  on  the  first  trial.  The  ivory 
lancets  produced  no  effect  whatever. 

"  I  do  not  know  in  tlie  ^\h()le  histoiy  of  the  vaccine  any 
instances  more  satisfactory  of  what  may  be  done,  by  care,  in 
the  manner  of  preserving  the  matter,  than  the  success  of  that 
which  I  some  time  ago  sent  to  Bagdad,  and  lately  to  Ba- 
shire.  We  have  witnessed  the  incalculable  good  produced 
by  the  first  of  these  drops;  and  I  have  reason  to  hope  that 
what  has  been  so  happily  introduced  into  Persia,  \\\\\  be  at- 
tended v>ith  as  salutary  effects  in  that  immense  and  cele- 
brated empire. 

"  Dr.  Milne  and  Mr.  Jukes  inform  me  from  Bashire, 
of  date  the  lllh  and  15th  of  January,  that  their  first  suc- 
cess made  a  great  sensation  in  that  town,  which  at  present 
is  one  of  the  most  conmiercial  in  the  whole  empire.  They 
announce  also  that  a  mission  is  about  to  set  out  for  Tehran, 
the  seat  of  government ;  and  Mr.  Jukes,  who  is  to  accom- 
pany it  in  the  quality  of  surgeon,  has  taken  the  most  effi- 
cacious measures  to  put  vaccination  under  the  protection 
of  the  governors  of  the  jirovinccs,  and  even  to  explain  the 
history  and  utility  of  it  to  the  sovereign,  to  whom  thev  will 
be  presented. 

'^  1  am  very  impatient  to  receive  ihe  further  details  of 
this  expedition.  ]\lr.  Jukes  has  pvon  iscJ  to  enter  into  a 
regular  correspondence  with  me.  J)r.  Mihie,  w^io  has  been 
invited  to  Bombay,  is  succeeded  at  Bassora  by  Mr.  Donald, 
who  proposes  to  do  every  thing  in  his  power  to  favour  the 
prnjiagation  C)f  the  vaccine.  The  East  India  company  have 
t;iken  into  consideration  my  exertions  for  introducing  vac- 
cination into  the  British  settlements;  and  the  secretary  has 
made  known  to  Mr.  Paget,  the  English  envoy  at  tl;c  court 
ofVicima,  by  a  letter  dated  December  9,  ISOS,  that  the 
directors  have  voted  me  the  sum  of  two  hundred  guineas  to 
purchase  a  piece  of  plate. 

*'  I  have  received  also  from  the  hospodar  of  Wallachia 
a  magnificent  India  shawl,  accompanied  by  a  very  flattering- 
letter  which  his  serene  highness  condescended  lo  write  to 
me,  and  in  which  he  gives  an  account  of  the  clficacious 
measures  he  has  taken  to  diffuse  vaccination  throughout 
that  principality.  J.  dh  Cauko." 

NOTlCti 
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KOTICK  FHOM  THE  VACCINE  POCK  INSTITUTION', 

No.  44,  Bioad-Strcct,   GoldeiL-Square. 

ir  June,  i"04. 

Tlie  public  mind  being  of  late  anich  di.^turbf'd  in  conse- 
quence of  socce-sive  reports  during  the  v>holc  of  the  last 
year,  and  espcciallv  of  late  by  publications  of  cases  esteemed 
to  be  instances  of  the  small-pox  two  or  three  years  subse- 
quent iy  to  tlie  co\v-pf)ck>  the  medical  establishment  of  this 
institution  have  thought  it  their  duty,  whatever  may  be 
their  own  opli'.ionsj  n'.'.  to  be  inactive  and  silent. 

Accordingly,  I  am  directed  to  state  that,  in  the  last  fort- 
night, a  number  of  sr.iijects  wlio  had  undergone  vaccina- 
tion in  the  year  ISOO  (the  Jir.s.t  year  of  tiie  new  practice 
at  any  professed  mstitunon)  have  been  submitted  to  the 
test  or  counter-proof,  variolation,  in  circumstances  the  most 
favourable  for  exciting  the  small-pox.  Besides  these  trials, 
additional  ones  have  been  instituted  on  subjects  who  were 
vaccinated  in  Dr.  Pearson's  early  practice  in  17S9i  Further^ 
Reports  have  been  already  received  at  the  Institution  from 
several  provincial  correspondent;?  who  were  witnesses  to 
whole  parishes  of  subjects  vaccinated  under  Dr.  Pearson's 
and  Mr.  Keate's  inspection,  or  with  matter  furnished  by 
thein,  early  in  the  year  1799  *• 

A  verv  brief,  but  it  is  presumed  conclusive  statement  of 
evidence,  collected  from  these  sources,  on  the  (juestion 
with  which  some  persons  have  agitated  the  minds  of  so 
many  families,  is  intended  to  be  laid  before  the  public  in  a 
week  or  ten  days.  This  statement,  it  is  apprehended,  will 
be  the  most  proper  return  to  the  respectable  author,  who 
has  lately  addressed  his  pamphlet  "  7b  the  Directors  oj' the 
Vaccine  Institution y'  very  justly  conceiving  "  that  the 
pomt  at  issue  is  within  the  power  of  this  Institution,  if  they 
will  give  directions  for  a  number  of  persons  to  be  inoculated 
with  small-pox  matter,  and  exposed  strongly  to  infection, 
who  were  vaccinated  early  in  the  practice." — As  no  other 
professed  vaccine  institution  but  this  has  been  established 
long  enough  to  answer  the  demand,  it  has  been  determined 
to  comply.  W.  Sancho,  Secretary. 

^"^  It  inay  be  very  important  information  to  affirm,  that  the  matter  now 
used  Tit  this  Institution  was  that  originally  t  .ken  in  January  and  Febru- 
ary i799i  by  one  of  the  pliysicians,  from  cows  in  Marylcbone-ficlds  and 
Gray'b-innlanc  ;  with  the  a<!dition,  r.bout  three  years  agOj  of  matter 
from  the  Milanese,  by  Dr  Sacco.  But  it  does  not  appear  th.it  this  ejtten- 
sivc  succession  has  at  all  slrcrcd  the  properties,  nor  thit  there  is  any  dif- 
ference of  properties  amon;^  these  difttrent  sources  of  matter.  'I'iie  expe- 
rience of  this  Jiistitution  docs  not  jusiifv  the  conclusior.s,  that  the  failure 
of  the  cow-potk  in  preventing  the  smcill-pcx  depends  in  general  upon  the 
selection  of  matter  on  a  pariiuular  day, 
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XFAV   EARTH. 

Klaproth  ha>  discovered  a  new  earth  in  an  ore  which  lias 
hitherto  been  supposed  to  contain  tungsten.  He  has  given 
it  the  name  of  ochroii  earth.  It  seems  to  term  the  connect- 
ing Hnk  between  the  earths  and  the  nutallic  oxides.  It 
produces,  hkc  yttria,  a  reddish-coloured  salt  with  sulphuric 
acid,  and  is  prccipitable  by  all  the  prussiates;  but  it  dithers 
from  vttria  in  not  forming  sweet  salts,  in  not  being  soluble 
in  carbonate  of  ammonia  (or  but  little  so),  and  in  acquiring, 
w  hen  ignited,  a  light  brown  colour.  It  also  differs  from 
yttria  bv  not  being  fusible  eitiier  by  borax  or  by  phosphates, 
with  which  yttria  fuses  into  a  colourless  transparent  globule. 

THE  PRINCESS  DASHKOFF. 

We  intended  to  have  given  the  life  of  this  lady,  lately 
directress  of  the  Imperial  Academv  of  Russia,  along  with 
the  portrait  that  appears  in  the  present  number  of  our  work  ; 
but  not  haviny;  been  able  vet  to  meet  with  sulhcient  niate- 
rials,  we  must  deter  it. 

DEATHS. 

At  Madagascar,  the  meritorious  botanist  Andre  Michau.v, 
author  of  the  History  of  the  American  Oaks,  and  of  an  Ame- 
rican Flora.  According  to  an  account  of  him  published 
by  De  Leuze,  he  was  bred  a  gardener,  and,  notwithstanding 
the  many  vicissitudes  he  experienced,  had  the  satisfac- 
tion of  enriching  several  parts  of  the  earth  with  plantations. 
Before  the  revolution  he  was  sent  to  New  York  in  order  to 
L-tablish  a  botanical  garden,  in  which  all  the  jilants  he  had 
collected  in  his  exeur.sions  w  ere  to  be  preserved  till  he  could 
return  to  France.  Ju  the  course  of  tlie  revolution  he  ex- 
pended ihc  greater  part  of  his  properly  to  maintain  this  gar- 
den ;  but  at  length  he  vva«  obiiired  to  return,  and  on  hi.'? 
vovacre  home  he  lost  the  remainder  of  it  bv  shipwreck,  but 
saved  his  plants,  tor  the  preservation  of  which  he  sacrificed 
the  former.  Through  a  desire  of  iravelhng  he  accompa- 
nied captain  Baudin,  but  1'  it  him  at  the  Isle  of  France  in 
ordtT  to  explore  Madagascar,  and  to  establish  a  garden  on 
the  coast  for  tlie  {(reservation  of  plants  brought  from  the 
interior  parts  of  the  island.  The  gn-at  fatigue  to  which  he 
exposed  himself  hastemd  his  dissohilion. 

Letters  received  at  Hamburgh  announce  the  death  of  that 
ingenious  philosophir  and  imletatigable  traveller  M.  vuu 
Hun»boldt,  who  is  said  to  have  fallen  a  saerilicc  lo  the  yel- 
low fever  at  Acapuleo. 

METEOR- 
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METEOROLOGICAL    TABLE* 

For  June  1804. 


The 

■rmometer. 

Height  of 

the  Baiom. 

Inches. 

Davs  of  fhe 
Month. 

o-= 

□ 
o 
o 

Weather. 

0^^ 

<-• 

1804.  May  27 

56^ 

64° 

51" 

29-94 

Fair 

2S 

58 

63 

50 

•SQ 

Cloudy,  and  rain 
at  night 

29 

54 

62 

49 

•92 

Cloudy 

30 

bb 

60 

56 

30-00 

Cloudy 

31 

57 

61 

55 

•09 

Fair 

June  1 

59 

70 

56 

•17 

Fair 

o 

58 

74 

60 

•11 

Fair 

3 

66 

81 

67 

•02 

Fair 

4 

GS 

S3 

64 

29-98 

Fair 

5 

66 

75 

64 

30-05 

Cloudy 

6 

64 

71 

^1 

29-95 

Fair 

7 

57 

68 

54 

•84 

Fair  and  windy 

S 

57 

64 

bQ 

•70 

Fair 

9 

53 

m 

52 

30-01 

Fair 

10 

bb 

63 

48 

•10 

Showery 

u 

50 

Qb 

56 

•35 

Fair 

12 

56 

67 

57 

•41 

Fair 

13 

61 

69 

61 

•33 

IJa^v 

14 

63 

6(y 

57 

•28 

Kain 

15 

60 

69 

56 

29-97 

Fair 

-10 

58 

66 

58 

•76 

Cloudy 

17 

60 

68 

61 

-91 

Fair 

IS 

61 

72 

58 

30-20 

Fair 

19 

60 

76 

62 

•37 

Fair 

20 

63 

76 

60 

'35 

Fair 

21 

6-2 

78 

69 

•31 

Fair 

22    CS 

76 

59 

•32 

Fair 

23    59 

70 

55 

•30 

Fair 

21    fia 

SO 

62 

•23 

Thunder,  witli  re- 

markable vivid 

lightning,  and 

very  littic  rain 

25 

m 

82 

m 

20 

Fair 

2(; 

58 

70 

59 

IS 

Fair 

By  Mr.  Carey,  of  the  Strand. 
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PR  EMR  ^MS  o/Tcrec]  hi/  the  So  c  i  et  y,  instituted  at  London, 
Joj'  the  Elicourdgcincilt  oj'  Arts,  JMainiJacturcs,  aiidLom- 
mcrcc,  for  the  War  18U4. 


70  THY.  PUBLIC. 
'I'^IIE  clticf  objects  of  tlie  SoriFTV  are  to  j-iuiuotc  tlie  Art?,  Manufactures,  and  Commerce 
•*■  of  this  kiiit:'  Jin,  by  giving  rewinvls  lor  ad  s^ucli  useful  liiveuticus,  Discoveries,  aud  Ini- 
proveiDcnts,  (tiioiish  not  nioistioiied  ia  this  book),  as  tend  to  that  purpose  ;  and,  in  pursuance 
of  tiiis  plan,  tlieSociKiv  have  aire;. dy  expended  Firrv  inors.vXD  polnds,  advanced  by 
voluolary    siibscriptiofls   ot  tiicir  uicmbers,   ai:vl  legacies  bequeathed. 

1  iic  manner  in  which  this  mouey  has  been  distributed  may  be  seen  by  applying  to  the  Secre- 
tatv  or  othei  officers  of  the  Son;  ty,  at  ilielr  house  in  the /JJe/yj/ii.  Tlic  Uvgiitcr  ot  t!ie  Pre- 
niiiinis  and  Bounties  they  have  civcn  will  show  the  very  great  advantages  which  the  Public 
Jiavc  derived  froin  this  Institution. 

The  meeiinus  ot  the  Sect  KTV  are  held  every  liWnf.trfai/,  at  seven  o'cIolI:  in  the  evening, 
from  the  Jourth  11  t'</»it^'iVii/  in  Octiiber  to  the  liist  ]Vcdiusdai/  in  June.  The  several  Conimittces 
lueet  on  other  •■vcnings  in  liic  week  durmg  the  session. 

Ill  order  si. 11  liirlher  to  promote  th^  laudable  views  of  this  Socifty,  it  may  be  necessary 
to  explain  the  mode  by  which  its  lueiabers  eoutinne  to  be  elected. 

Eacii  nuMnbcr  has  the  privilege,  at  <iuy  weekly  meeting  ot  the  SoriiTV,  of  proposing  any 
fVirsun  who  is  desirous  to  Ijecome  a  member,  provided  such  proposal  is  signed  by  three  uiem- 
l^r>  of  liie  .^ori»  1 V. 

Peers  ol  the  llc?.lm  cr  Ixirds  of  Parliamciit  are,  on  their  beinq  proposed,  immediately  ba!- 
loftfed  for;  and  the  name,  wit.'i  the  adJition  ;i.jJ  |iliice  of  abode,  of  every  otlier  person  pro- 
poaiii;;  to  become  a  member,  is  to  be  (ieiivcred  to  tJHi  Secretary,  who  is  to  read  the  <anie,  aftd 
properly  insert  tue  name  in  a  li^t,  uhicli  is  to  !>.•  lunif^  up  in  the  Socii  ty's  rconi  until  the  next 
U'eerinK  ;  at  whicli  linie  such  person  shall  be  ballotted  lor;  and,  if  two-thirds  of  the  luembeis, 
tiun  votins,  ballot  in  his  favour,  he  shiill  be  deemed  a  yerpetujl  vieiubtr,  upon  pa\iueiit  of 
Tirc/ifi/ Gi(i«e.T«  at  one  payment;  or  ;i  stibsciibiiig  me/j:it)-,  upon  payment  of  any  sum  not  less 
than  7Vi)  (iaiiu-ai  anuiiHily. 

Every  member  is  entitled  to  vote  and  be  concerned  in  all  the  transactions  of  the  Socif.it,  and 
to  aiteird  and  vote  at  the  several  Committees.  He  has  also  the  pi  ivilege  of  recommending  two 
persons  Its  Auditors,  at  tlie  Veekly  ineriing  of  tiie  Socif.iy;  and,  by  addressing  a  note  to  tlic 
Housekeeper,  of  iutrodiiciiig  his  iiieiids  to  examine  the  various  models,  inacliines,  ;!nd  produc- 
tions, in  ditlerent  branches  of  arts,  nnnufactuios,  and  commerce,  lor  which  rewiuds  have  been 
bcNtowed  ;  and  to  inspect  tiie  ina-nilicent  series  of  moral  and  histtjrical  paintings.,  so  happily 
contrived  and  completed  liv  J.\Mi.s  B.\rp.y,  E<ij.  which,  with  some  valuable  busts  and  sta- 
!nes,  decorate  tli-^  Gre.it  llooin.  lie  lias  likewise  the  use  of  a  valuable  Library;  and  is 
tniitled  to   the  iiniuKil  X'oluiue  of  the  Sociki^'s  Transactions. 

TliC  time  appointed  for  admission  to  the  j)aintings  or  models,  is  from  ten  to  two  o'clycl:, 
buniiaiji  and  \\  ednadaiis  exce[)ted. 


PREMIUMS  IN  AGRICULTURE  three  hundred  young  oaks  on  each  acre,  to  I* 

delivered  to  the  Society  on  or  beloic  the  lirst 

Class  1.     Acorns.  Tuesday  in  December,' 1801. 

"pOR  havinc  set,   between   the    first  of  Oc-  3.    Haising    Daks.     To  the   person   who 

"^    tober,  180.',  and  the  iirst  of  April,   1803,  shall   Imve   raised,  .since  the  year    IbOO,  the 

the  crcate.^f  f|iiantity  of  land,  not  less  lh;;u  ten  greatest  number  of  oaks,  not  Icwer  than  live 

«CTcs,  with  ac<irn3,  with  or  without  seeds,  cut-  thousand,  either  from  yoiins;  plants  or  ac  mis, 

tiiiK".  or  plants  of  other  trees,  at  the  option  of  in  order  to  secure  u  succes-^ion  of  ouk  li  nbcr 

Ute  cundidute;  and  for  elfcctuuUy  fencinv  and  in  this  kingdom  ;  the  gold  medal. 

prr«rvia^  tlic  same,  in  order  to  raiac  timber ;  •!.   For  the  next  greatest  number,  not  fewer 

the  gold  medal.  than  three  thou>JuJ  ;  the  silver  medal. 

SJ.  For  the  scoond  greatest  quantity  of  land,  C'tTf//icri/r»  tliat  there  were  on  the  land,  at 

not  leu  (han  five  acres,  .mi  agiecdLly  to  llie  least  the  number  of  young  ouk-trers  required, 

«b<>ve  cunditinits,  the  silver  inelal.  in   a   (hrlvins  condition,  two  >ears  alter  the 

C(.ilificiitei  III  setting  agreeablv  to  the  above  planting,  with  an  account  of  the  method*  pur- 

conJitions,  and  that  there  are  not  Icwei  thui  sued  in  making  luid  Uiduaging  ll;e  plnutulitu. 
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to  be  produceil  to  the  Society  oji  or  before  the 
fir5t  Tuesday  in  January,  lb05. 

5.  Asci  Ri.M;-'iNt;  the  bfst  I^Iltiiod 
OF  iiAisiKG  0,iK5.  To  the  person  V ho  shall 
n5cert«in  in  the  bcH  manner,  hy  actual  expe- 
riments, the  comparative  luorils  of  the  diiler- 
ent  modes  of  raising  oaks  for  timber,  either 
from  acorns  fst  on  land  properly  dug  or  tilled, 
from  acorns  set  by  the  sp;ide  or  dibble,  with- 
out digging  or  tilUge,  either  on  a  smooth 
surface,  or  among  btishes,  fern,  or  other  co- 
ver ;  or  from  young  plants  previously  raided  in 
nurserie.',  and  transplanted  ;  regard  being  had 
to  the  expcn^e,  giowth,  and  other  respecUNC 
advantages  of  the  several  mcthud.s  j  the  gold 
medal. 

The  accounts,  and  proper  ccrtijlcaie!:  that  not 
less  than  one  acre  Iia^  !-een  ndtivatcd  in  each 
mode,  to  be  prodiued  io  the  Society  on  or  be- 
fore the  first  Tuesday  in  November,  1801. 

6.  Ciii:;-'-TUTS.  For  having  iown  or  .«;et, 
between  the  first  of  October,  ICO?,  and  tlie 
first  of  Apii!,  IS'.O.S,  the  greatest  quantity  of 
dry  loamy  land,  not  less  than  six  acres,  with 
i>panish  clic>nuts,  with  or  without  seeds,  cut- 
ting?, or  plants  of  other  trees,  adapted  to  such 
joii,  at  tlie  option  of  the  candidate  ;  and  for 
t'tiectua'ly  fencing  and  preserving  the  same,  in 
order  to  raise  timber  ;  the  gold  medal. 

7.  For  the  second  greatest  quantity,  not  less 
tlisn  four  acres,  the  silver  mediil. 

Ccrti'icjtes  of  sowing  or  setting,  agreeably  to 
the  above  conditions,  and  that  there  are  not 
fewer  than  three  hundred  ehesnut  plants,  in  a 
thriving  stale,  on  each  acre,  to  be  delivered  to 
the  Society  on  or  before  the  first  Tuesdi'v  in 
January,  lbO."j. 

3.  Ei.u.  For  having  planted  the  greatest 
number  of  the  English  elm,  not  less  than  eight 
lliousand,  helwein  the  tv.'enty-fourlh  of  .Tune, 
lUO'J,  and  tlie  iweuty-fourlh  of'  .lune,  IJiOJ  ; 
ind  for  having  etlectmiUy  fenced  and  pre- 
S'Tved  the  same,  in  order  to  raise  timber  ;  ilic 
gold  medal. 

y.  For  the  second  preatcit  number,  not  less 
than  five  thousand,  tlie  sdver  medal. 

('( ri'ijla/tcs  of  having  f)lanted,  agreeably 
to  the  above  conditions,  that  the  plants  were 
m  a  healthy  and  tliriving  state  two  years  Jit 
least  al'ter  making  liie  plantation,  and  speci- 
fvitiL'  the  distance  of  the  plants,  to  b«  deli- 
vered to  the  Society  on  or  before  the  first 
luc.day  in  April,  1»0.">. 

10.  L.Mirn.  For  having  planted  out,  be- 
tween the  twenty-fourth  of  June  1801,  and 
tile  twenty-fourrli  of'  June,  1  f!02,  the  grtealest 
Tuiiiiber  of  1  irch-lrees,  not  fewer  than  li\c 
ihotisand  ;  and  tor  having  elfectually  fVured 
Mnd  iirenervcd  the  same,  in  order  to  raise  tiin- 
bfT  ,  tiie  '_'old  medal. 

1 1  For  rlie,  n';xt  greatest  number,  not  fewer 
iK-it)  iliriM'.  iho\i>riiid.  the  silver  medal. 

Ccuilicati':    i/  the  number  of  plants,    that 


they  were  in  a  healthy  and  thriving  state  t«<» 
years  at  least  after  they  wen;  planted  oiit, 
with  a  general  account  of  the  methods  used  in 
making  the  plantation,  to  be  delivered  to  the 
Society  on  or  before  the  last  Tuesday  in  De- 
cember, ISO}. 

IQ,  13.  The  same  premiums  arc  extended 
one  year  farther. 

Certijicntc^  to  be  produced  on  or  before  the 
last  Tuesday  in  December,  IBO.t. 

^'.  B.  The  larch-trees  may  be  either  planted, 
mixed  with  other  trees,  or  by  themselves,  as 
may  best  suit  the  conveuienec  of  the  planter. 

14.  OsiKi>8.  To  the  person  who  shall  h.ive 
planted,  between  the  first  of  October,  IfiO.'J, 
and  the  lirst  of  JNIay,  1801,  the  greatest  quan- 
tity of  laudj  not  less  than  five  acres,  with  those 
kind;'  of  willows,  commonly  known  by  the 
names  of  osiri-,  Spaniard,  new  kind,  or  French, 
fit  for  the  purpose  of  basket-makers,  not  fewer 
than  twelve  thousand  plants  on  each  acre  ;  the 
gold  medal,  or  thirty  guinea.". 

15.  For  the  second  greatest  quantity  of  land, 
not  less  tiian  three  acres,  the  silver  medal,  or 
ten  guineas.  CtrtijicaUi  of  the  planting,  and 
that  the  plants  were  in  a  thriving  stale  five 
months  at  least  after  the  planting,  to  be  pro- 
duced to  the  Society  on  or  before  the  last  Tues- 
day in  November,  180 1. 

16.  Ai.Dru.  For  hHvino;  planted,  in  the. 
year  1801,  the  greate.-.t  number  of  aldcv*,  not 
le.ss  than  three  ihu'.tsand  ;  the  goid  medal. 

Certificates  of  llie  number  ol  pkuUs,  and  that 
thoy  were  in  a  thriving  shite  two  years  at  lenst 
ai'ier  being  planted,  to  be  delivered  to  the  So- 
ciety on  or  before  the  last  Tuesday  in  Decem- 
ber.' 1801. 

.17.  Asii.  For  having  sown  or  set,  in  the 
year  1301,  the  greatest  (luantily  of  hind,  not 
less  than  six  acres,  with  ash  lor  t"imber,  with 
or  without  seeds,  cuttinas,  or  plant.s,  of  such 
other  trees  as  are  adapted  to  tlie  soil ;  the  gold 
medal. 

13.  For  the  next  greatest  quantity,  not  less 
than  four  acres,  the  silver  medal. 

CertijiciitLS  of  the  sowing  or  setting,  agree- 
ably to  the  aliovc  conditions,  that  there  ars 
not  fewer  than  one  hundred  ash  plants  on  eacli 
acre,  in  a  thriving  and  healthy  condition,  t\to 
years  at  least  after  the  sowuig  or  setting,  with 
a  general  accouut  of  the  methods  used  in  makinj 
the  plantation  ;  to  be  delivered  to  the  Society 
on  or  before  the  last  Tuesday  in  Decembev, 
IbOt. 

19,  yo.  The  same  premiums  are  extended 
one  year  farther. 

Ci'rt[*irntc.<i  to  be  delivered  on  or  before  the 
last  I'liesday  in  December,  1K0.>. 

A'.  B.  It  is  the  iiititicidiir  wish  of  the  Se- 
cietii,  tluit  sitrli  lainlf  onlii  iif  arc  v.nt  ciitrii- 
latcd  for  tsri'uiiii^  com,  flionld  he  emvloyed 
for  the  purposes  specified  in  t/iese  advertise 
mtnts. 
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Cl.  F'^wrsT-Tr.«F?.  To  the  p»rson  who 
i\\^\\  liavc  inclobC'l  and  planlej,  or  sef,  tlie 
greatest  nuniher  of  acres  ('not  lessthan  tcnj  of 
Fan  1,  that  ii  inca[>al)lt"  of  brinj;  ploughed,  such 
as  thi-  tiord(,TS  of  rivt-rs,  tlie  sides  of  precipice', 
and  auv  land  that  has  too  nimiy  rock«,  or  that 
i«  not  calculated  to  repay  the  exi>en>e  of  till- 
Hge,  oumcr  to  the  ytiljii'.-ss  or  povertN  of  the 
|T>||,  the  .".urface  heiuz  too  hilly,  nmunlaiiioiis, 
or  otheiwisc  iintit  tor  tillage,  with  the  iKSt 
«ort>  of  fore!.t-trec5,  n;iinciy,  oak,  SpanUh 
chcsnut^,  ash,  elm,  heedi.  alder,  willow,  larch, 
spruce  iind  ?ilvcr  lir.  with  or  without  icreens 
of  Scotch  fir,  adapted  to  the  soil,  and  intruded 
for  tiiulnT-trecs,  between  the  first  of  October, 
1801,  and  the  »ir;.t  of  April,  laOi';  the  gold 
niedal. 

22.  For  the  second  srcatrst  quantity  of  l.tnd, 
not  less  than  seven  acres  ;  the  silver  medal,  or 
ten  Riiineas. 

l>o.  F<»r  the  third  greatest  quantity  of  land, 
not  less  than  five  acres,  the  silver  medal.  A 
particular  account  of  the  methods  U5cd  in 
>nakiii<r  and  inanaein<:;  the  plantations,  the  na- 
ture (it  the  soil,  tlie  probaole  number  of  each 
sort  of  plants,  togetlier  with  prijpcr  crrtijicatcs 
that  they  were  in  a  healthy  ?.uil  thriving  state 
two  years  at  least  after  ir.akin;^  the  plantation, 
to  be  delivered  to  tlic  Society  on-  or  before  the 
first  Tuesday  in  Xoveiiiber,  IHOi. 

iH,  '.'5,  '^6.  Tlie  s-amc  preminnis  are  ex- 
tended one  year  f.iriher.  Ctrti/icatrs  tube  pro- 
duced on  or  before  the  first  Tuesday  in  >io- 
vcinbcr,  1R0.>. 

jV.  /}.  With  the  above  forest-trees,  the  seeds, 
niftiags,  or  plants,  nf  nirh  other  tree?  as  arc 
adapted  to  the  soil,  and  proper  for  underwoud, 
may  or  may  not  be  intermixed. 

N.  P'.  77ii  cnndidntis  for  plmtliiig  all  hiniU 
fit'  trees  arc  U  ju-oriucc  ({.rtlj'cutci  thnt  the  rc- 
tpecthe  pLintiitioris  arc  propeib; fenced  mid  se- 
cured, luid  ]>(ittiCHliirl<i  to  flute  the  conditinn  nf 
the  pliuit*  at  the  time  of' si/riiiiig  tiich  ccrtijicatrt. 
Amj  infarmat'ipn  which  the  cnndidutet  for  the 
f(<TC;^oinji  prcmiumf  may  choote  ti>  crmmtiniciite, 
rclalirc  to  the  mrthrdt  miuh  use  of  in  formiv^ 
the  plantatiou^,  or  pmmotmi:  the  prouth  nf  the 
tcieriil  trees,  or  aini  other  nlserinliitns  that  mni/ 
hate  occurred  on  the  suhjtct,  u ill  be  tliaukfully 
reeciied. 

27.  Srcinivf;  Pi.\vT»Tinv«  or  TiMntR- 
Tnri.g,  A\p  HtDOF-iiow  s.  To  the  person 
who  shall  rive  to  the  Society  the  ino.«t  satisfac- 
tory account,  foiiiided  on  exiK-rience,  ol'  the 
IDost  efredir.il  and  least  tx].«eii«i^e  nicthod  of 
^enirini;  youn«  plantations  of  timber-trees,  i».;d 
liedi;r-n>wf,  from  har*--"  and  ral>bif8,  ns  well  as 
»heep  and  larper  cattle,  which  iit  the  sniiie 
time  slidll  be  least  subject  to  the  depred;i(ioiis 
of  Hood-stcalers,  the  silver  medal,   or  ten  gui» 


neas.  The  accounts,  and  cert'ficatcs  of  the  effi- 
cacy of  the  method,  to  be  produced  to  r)iC 
Society  on  or  before  the  first  Tuesday  in  Ko- 
vember,   1804. 

i:fl.  The  same  premium  is  extended  one 
year  farther.  The  acc.mnts  and  ctrt'ficulcs  to 
be  produced  on  cr  before  the  fitit  Tuesduv  in 
November,  180.V 

29.  CoMPARATivr.  TiLLArr.  For  the 
most  s-.fisfactury  set  of  experiments,  m.^e  on 
not  less  than  cii^ht  acres  of  land,  four  of  wmch  to 
he  tronch-plou;rlicii,»  and  four  to  be  plou^'hed 
in  the  ipual /nanner,  in  order  to  n«cc!tain  in 
what  case;  it  may  be  advisable  to  shortea 
the  operatioas  of  tillage,  by  adopting  one 
tiencli-plou;:hiii2,  for  the  purpose  of  burvinw 
til''  weeds,  in>te.«d  of  the  method,  now  in  com- 
ni'in  use,  of  ploni;h;n2  and  harrowinj  the  lai.d 
three  or  four  times,  and  raking  the  weeds  to- 
gether and  burninH:  them  ;  the  gold  medal.  It 
is  required  that  every  operation  and  exjiensa 
attendins  e.ich  mode  of  culture  be  fuliv  and 
accurately  described,  and  that  proper  certifi- 
Ciitef  of  the  nature  and  condition  of  tlje  laud  on 
which  the  cxperiroents  are  made,  tog..'lher  «jth 
a  circumnatitial  account  of  the  apjiearance  of 
the  subsequent  crops  during  their  growth  ;  and 
also  of  the  quantity  rnd  weight  of  the  corn  and 
?rraw  under  each  mode  of  culture,  or,  in  case 
of  a  green  crop,  the  w  eight  of  an  averaj^c  six- 
teen perches,  be  produced  to  the  Society  oji  or 
before  the  first  Tnesdiy  in  Icbruary,  180,). 

30.  CoMi-.vnATn  r.  Cilturf.  or  Whkat, 
DROAD-fAST,  bnii.i.rr,  Arr>  ninni.Ki).  For 
the  best  ret  of  experiments,  made  on  not  less 
tlian  twelve  Hcres,  four  of  which  to  be  sown 
broad-cast,  four  drilled,  and  four  dibbled,  the 
two  htter  in  rqnidi.-taijt  row?,  iu  order  lully 
to  asceriam  which  i",  the  most  advantageous 
mo<le  of  cultivating  wlienf  ;  the  gold  medal,  or 
thirty  gMineas.  It  is  required  that  every  ope- 
ration aid  ivpense  of  each  mode  of  culture  b« 
fully  described  ;  and  that  proper  ccrlijicalci  of 
the  nature  and  conJitiou  of  tin-  bind  on  which 
the  experiments  are  made,  together  with  an  «r- 
coiiiit  01  the  produce  of  the  corn,  the  weij.'ht 
ficr  bushel,  and  also  of  the  straw,  be  produced 
to  t]n:  Society  ou  or  before  the  fir.st  Tue>d>i\  in 
February,  180.^). 

.'11.  Si'niNC  WiiFAT.  To  the  persim  who, 
l)etwi'en  the  lOtli  of  .Innuary  and  the  lOth  of 
.April,  lllOl,  shall  cultivali-  tlie  (jrcatcst  c|uan- 
lily  of  wheat,  not  le«<  lh:iii  leu  acres  ;  the  gold 
iiied  il.  It  is  reipiired,  tli,i(  the  time  of  snumg 
and  rcapiiic  be  iiciiced  ;  al-o  u  particulhr  uc- 
Ci'i///t  of  the  fpecies,  ciilllt.ition,  and  expense 
Httendinu  it,  with  proper  ccrlificiiiti  o|  the  ii;i- 
liiii*  and  condition  o|  the  land  on  uhich  the  e\- 
prrimeiiis  w«'re  iuade,.inti  the  name  of  the  <T.»p, 
It  an\,  which  the  s.)iiu-  land  b<ire  the  pieceding 


*  It  i«  4  rniTunoii  prartirc-  ltn\l>n■^  i!MiI<  O'T*.  wlirn  tli  V  havf  n  yiitc"  nf  very  foul  Imid,    to  dig  il  two  i.^,U, 
or  .tliout  n^liltcb  inclicj  ilc<|>,  slw\(.lliii;;  llic  Mwd»  to  ifit  UHloiu.     Tin*  tdrv  i.ill  trcmtiipg. 
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year  ;  f  oc;et])er  w-iili  an  account  of  the  proriiicc, 
the  weight  per  Winchester  bu.r.hcl ;  and  a  fani- 
p!c,  not  less  th.an  a  quart,  he  produced  to  the 
Society  on  or  bctorc  the  second  Tuesday  in  Fe- 
bruary, 1805. 

It  is  sui)posed  tliat  sov.'ing  wlie:U  earlv  in  the 
sprinc  will  notonly  allow  more  tinif  to  till  the 
land,  htit  less  lor  the  growth  of'  weeds  ;  thus 
rendering  tlie  wheat  as  clean  as  a  barley  crop, 
and-e.\haii;tirg  tiie  soil  mucli  loss  than  autmn- 
nal  sHIjinc;.  It  may  he  seen  in  the  lOtli  volume, 
that  the  wheat  Usually  sown  in  aiitinnn  may  be. 
put  into  the  gio\md,  with  great  success,  so  late 
as  February  or  JMarch,  thus  giving  time  ta  clear 
the  ground  I'roni  turnips,  or  to  avoid  a  bMcl  season., 
.'ii.'.  Beans  and  vVnrAT.  To  the  person 
■who  shall  have  ilibbled  or  drilled,  hctwecn  the 
1st  of  December,  1303,  and  the  l.st  of  ApriF, 
1804, the  greatest  qiiamit  y  of  land^  not  less  than, 
ten  acre?,  with  beans,  in  ecjiiidistant  row.s,  and. 
hoed  the  intervals  twic?  or  oftcncr,  and  shall 
have  sown  t!u;  s's.v.m  'and  with  wheat  in  ;hc  au- 
tumn of  the  year  1804;  the  gold  medal.  It  is 
required  tliat  an  accmutt  of  the  .sort  and  quan- 
tity of  beam,  the  time  of  dibbling  or  drilling, 
and  of  reaping  or  mowing  thcui,  the  produce 
per  acre  thraslied,  the  expense  of  dibhlii'g  or 
dri:ii:ij,  hand  or  horse  hoeing,  the  di.'itancc  of 
the  rows,  rind  the  quality  of  the  soil,  together 
•with  ccrtif.Ciites  ot  the  numhe  ■  of  acres,  and 
tliat  the  land  was  afterwards  actually  sown  with 
T»hcat,  be  produced  on  or  before  the  second 
Tuesday  in  March,  1005. 

33.  iiF.ANs.  To  the  per.'on  who,  in  the 
3'car  18?>r5,  shall  di.s.:over  and  cidtivate,  either 
by  the  drill  or  dibbling  method,  on  not  less  than 
five  Kcrc.s, ;;  species  of  horse-beans  or  (ick-heaas, 
that  will  Hpen  tlieir  seeds  before  the  21st  of 
August;  the  silver  medal,  or  ten  guineas.  It 
is  required  tfV<'t  a  particular  account  of  the  bean, 
the  cultivation,  and  the  expense  attending  it, 
■with  proper  cc'tipc.dcs  of  the  nature  and  condi- 
tion of  the  land  on  which  the  experiments  are 
rtade,  togCJncr  with  an  (iccounl  of  the  jiroduce, 
tfic'weigm  per  Winchester  bushel,  and  asaniple 
of  not  less  than  a  quart,  he  produced  to  the  So- 
rtcty  on  or  belorc  the  first  Tuesday  in  Pecein- 
ber,  inO!.  It  is  apprehended  that,  ii'  a  Ikmh 
stiould  b<'  liroiight  into  cultivation  \Vith  the  ha- 
bits of  tiic  hptsjnir,  or  other  early  pci^.s,  that  it 
■*oiiId,  in  a  gre--!  in-a.-iirc,  escape  the  danger 
arising  tioni  t!ie  o;llier-inscct,  or  6th'  r  insects, 
and  allow  more  time  for  the  farniers  to  till  the 
hiuri  lor  the  subsequent  crop  of  wheat.  The 
ncciiijiiii  and  i;r>;(/,i../M  to  be  delivered  on  or 
before  tlic  ;'!rsl  rutsdHy  in  Deeend;c-r,  l!'04. 

.■?•).  T!i  r  sanic  premium  is  e-:ter)dcd  one 
■Vav  '.'.irther.  The  nrcnuti'^  an«l  C'  rlijiculfs  to 
lie  delivered  '>n  or  bctbre  the  first  Tuesday  in 
I>c<iubcr,  11J05. 

.^5.  CoMP.xnATivK  Ci'i.n'nr.  ok  Ti.nMry. 
For  the  best  setol  experiments  made  on  not  less 
than  eight  acres  upland,  fouruf  ^vhicllto  be  su\vu 


J gri  cult  lire. 

broa-l-cast,  and  four  drilled,  to  ascertain  wlff- 
ther  it  is  most  advantageous  to  cultivate  turnip* 
by  sowing  them  broadcast  and  hand-hoeing 
them,  or  by  drilling  them  in  equidistant  rows, 
and  hand  or  herse  hoeing  the  intervals  ;  the 
sil'er  medal,  or  tei\  guinea.-..  It  is  recpiired,  tliat 
every  Ojjcration  and  axpense  of  cvx\\  u>ode  ot" 
culture  lie  fully  described,  awA  tliat  [iroper  ccr~ 
tifiCiitei  01  the  nature  and  condition  oi  t!ie  land 
on  which  the  e.v:perimcnts  were  made,  together 
with  the  weight  ot  the  turnips  grown,  on  a  tair 
average  sixteen  perches  ot  land,  under  cacb 
mode  of  culture,  be  produced  to  the  Society  on 
or  before  the  first  Tuesday  in  iMarch,  lt>().i. 
The  object  wijich  the  Society  have  in  Aiew  lu 
Oiiering  this  uremiuni  is  experiaicntally  to  as- 
c:'rtain  tlieniost  advantageous  lucthod  of  grow- 
ing turiiij>s.  To  do  this  in  a  satisiaclory  man- 
ner, both,  the  drilled  and  broad-ca^t  crops  should 
have  the  advantage  of  the  most  [)erfect  cultiva.» 
tion,  conse(iuentl\  the  drilled  crops  should  have 
the  intervals  between  the  rows  worked  by  tlie 
horse  or  hand  )ioe,  or  by  both  these  implcnienis; 
and  the  rows,shoul(l  be  either  weeded  or  haniU 
hoedj  or  both  weeded  and  hand-hoed.  The 
broadcast  crop  should  have  every  advantage 
^^h;ch  weeding  and  hand-hoeing  can  give  it, 
consi.'itcntly  with  leaving  the  soil  a  flat  surface. 

;5(),  The  .•^ani.c  preiuium  is  extended  one  year 
farther.  Cert>fciiteii  to  be  produced  on  or  be- 
fore the  fir-t  Tuesday  in  IMarch,  1206. 

37.  PAr.sN'iPs.  To  the  person  who,  in  the 
year  1804,  shall  cultivate  the  greatest  quan- 
tity of  land,  not  le.ss  than  five  acres,  with 
parsnip?^  for  the  sole  purpose  of  leeding  cat- 
tle or  sheep;  the  gold  medal.  Ciriiliattis 
of  the  quantity  of  land  so  cultivated,  with  a  par- 
ticular ticrnniit  of  the  nature  of  the  soil  and 
weight  ol  the  pr'^duco  on  sixteen  [)crches,  and 
also  of  the  condition  of  the  cattle  or  sheep  ted 
with  the  par.ini[)s,  and  the  advantages  resulting 
from  the  practice,  to  be  produced  to  the  Society 
on  or  before  the  second  day  in  February,  10O5. 

.33.  Hi'CK  'W'liLAT.  To  the  person  who 
shall  cultivate  the  greatest  quantity  of  land  with 
buck  wheat,  not  less  than  thirty  acres;  the  gold 
medal.  It  is  required  that  the  tiiue  of  sowing 
and  reaping  be  noticed  ;  also  a  particular 
iiccoitnt  oi  the  species,  cultivation,  and  expense 
attending  it,  the  uianner  of  reaping  it,  thrashing  jt 
it,  and  housing  the  grain;  with  proper  cert///-  a 
cates  of  the  nature  and  condition  of  the  land 
oil  which  the  experiments  were  made,  and  the 
name  of  the  crop,  if  any,  which  the  same  la.'ul 
bore  the  ftreceding  year,  togetlier  with  an 
Kccnurtt  of  the  produce,  and  a  sample  of  the 
seed,  not  less  than  a  quart,  be  produced  (o  the 
Society  on  or  before  the  second  Tuesday  in. 
January,    180.>. 

.'5'.).  For  the  iicxi  greutesl  quantity,  not  less 
than  filleen  acres,  on   similar  conditions  ;   the 
.silver   medal.      Information  rcspecfing  its   up-' 
pljcatiou  to  the  feeding  of  cattle,  hogs,   atid 
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roltry,  an?i  otlicr  of  i:s  i:«cs,  ts  also  desired. 
1-1   known  tu  Us  p'rrticalarJy  serviceable  iu 
luiiusliiii^  houcy  ro  bees. 

40.  R.\i:i.vo  Gu.\ss  SrKDS.  To  the  per- 
aoii  whj  shaii  ri'ise  ihcertsfest  qiu'.mity  oi  ench 
or  liny  of  the  toKowmg  nauied  ijrass  seeds,  viz. 
— ^leaddw  Ibx-ttiil  (i.loptcurus  pratensis), 
$\vc'.'t-s  L'litcd  vt-rnal  grais(aiitli(jX3mtiu»:i  odo- 
riftiiin),  I'iinotliy  grass-,  mcHilow  I'escue  (crms., 
mioi'tli-stalkeil  n;e;'(low  grass  '-('oa  pratensis), 
rough-stalked  meadow  ^inss  (poa  tnvialib)  ; 
tlie  Mi'.er  medal,  oi  ton  giiiiio'as.  It  is  required 
that  ccrtijicutes  from  ptTtous  who  have  viewed 
tlieia  in  a  pro[>er  «tate,  to  idiT.tily  that  t.'iey 
are  o.ie  or  olher  of  liie  seeds  above  incntionod, 
indir  itin^  clf  arly  liic  particuiar  species,  and 
noticing  the  (|UuiUiiy  j^rcdnced  of  such  se^d.•i, 
free  from  weeds  or  mixture  of  other  urasses, 
together  with  proper  sr.aiples  of  the  seeds,  he 
produced  to  ihe  Society  on  or  belore  the  iir^t 
<|hy  oi  February,  IJJO.i. 

41.  The  same  premium  h  extended  one 
year  fan  her.  L'tii''t;catrs  lobe  produced  on 
•r  hetorc  the  first  d.  y  of  I'Vbrir.iry,   UiOd. 

4'J.  IloTATioN  OK  ("r'.ors.  To  tl;e  person 
who  sirill,  between  the  lOtli  of  Aucubl,  1801, 
and  Ifie  Iflth  of  September,  1803,  cultivate  the 
greatest  rjtitintity  of  land,  not  less  tlian  forty 
acres,  in  the  lollouinp  rotation,  liz.  1st,  winler 
tares;  2d,  tiimi|i3 ;  and  Ad,  wheat ;  and  apply 
the  two  lornicr  ciops  iu  the  be>t  and  niOit 
farriter-like  manner,  to  the  rearing,  supporting:, 
an<l  fHtieuin:;  horses,  cattle,  sheep,  or  hojpj,  on 
the  land  wliJeh  prodiic<'d  the  i-tops  ;  the  gold 
medal,  or  one  hundred  •guineas. 

4;J.  VuT  the  next  in  ouanlity  and  merit,  on 
not  less  than  thirty  acres,  the  silver  medal,  or 
fifty  gnireas. 

44.  For  llu-  next  in  quantity  and  merit,  on 
not  le.sx  than  twenty  acres,  llie  silver  medal. 
Iti«  reipiired,f'ii<  every  nperalion  and  expense 
hf.  fully  desciibcd,  and  that  safi.sfac'ory  ccrtl- 
Jirnti'i  of  the  nature  and  condtiion  of  the  soil 
on  wiiifli  the  crops  have  j;rown,  together  with 
an  iicr.puiit  o(  their  ajipearance,  the  ninnber  of 
horset  and  catlle,  sJieep  or  hop«,  fed  by  thc 
two  green  crops,  and,  as  near  as  possilde,  the 
improved  value  of  the  live  slock  by  tlie  con- 
tiniiptirji  of  those  crops,  and  aUo  thii  quantity 
of  wiu'.it  per  acre,  and  it.s  weipbi  per  bn-hel. 
lie  pro<luced  to  the  Society  on  or  before  the 
first  day  of  November,  1804. 

ft  is  presumed  tiiat  very  preat  advantni^es 
will  arise  to  such  HEjriciilturisIs  as  shall  ailnpt 
this  riilation  of  crops  on  a  dry  soil.  They  will 
be  enabled,  wjth  the  athhrion  of  u  few  acre.sof 
turnip-rrx)ted  cabbajre  for  spriiiK-food,  to  keep 
•urh  larjje  llocks  <if  sheep  and  heid.s  of  »»<'al 
cattle  as  may  secure  a  .sulTicient  qnaiitiiy  of 
manure  lo  fertilize  their  land  in  the  luLdient 
ilcgreo,  and  in  every  <Iluafioii.  It  \i  larther 
couccived,  that  wlieuts  which  vsilj  !>Kdr  &0Ming 


iu  the  sprint:  wiil  be  par^iculaT^y  suitalile  lor 
titis  p;ei:iiiiin. 

\S,  -Iti,.  ir.  Tlie  same  premiums  are  ex- 
tended one  y<*Hr  I'arlher.  VKrtlj-catca  to  be  de- 
ll^  ered  on  or  before  the  lir;,l  day  ol  Noveiaber, 
180.>. 

4H.  Pbi-s!  KVTNC  Ti"nNiPS.  To  l!ie  per- 
son wilt)  shull  discover  to  the  Society  the  l*cst 
and  eheajH-st  mctiir.d  of  p.e.^ervinv^  turnips 
perfeetiy  sound,  and  in  e\fry  respect  fit  for 
the  purpose  of  siippcrtin;;  and  lattiiiinp  sheep 
and  neat  cattle,  duniirr  ihe  months  of  February, 
3Iarcii,  and  April ;  the  silver  medal,  or  tea 
jjuineas.  It  is  required  that  a  full  and  accurate 
dcco'uit  of  the  method  employed,  and  the  ex- 
pense attendi'.ii;  the  process,  together  with 
ccrtijiculfs  tit't  the  produce  of  four  p.cres  at  the 
Icrtst  have  been  ]>!■  H'rved  according  to  the 
niel held  described,  and  ::pplied  to  the  feeding 
of  siieep  and  neat  cattle  ;  that  the  whole  were 
drawn  out  of  (ho  ground  belorr?  the  Sr.st  day  of 
February,  in  order  to  clear  the  greater  part  of 
it  previous  to  its  bcin:;  prepared  for  com,  and 
to  s.sve  tile  soil  from  being  c.vhausted  by  the 
turnips;  and  also  of  the  weiij;iit  of  an  avtrat;e 
sixteen  porches  of  the  ciop  ;  be  prorluced  to 
the  So<;iet3'  on  or  before  tiie  first  Tuesday  ia 
Tvovemhor,  lb04. 

N.li.  It  is  rct'ommcvdcti  to  (/io.«e  whu  mm/  be 
induced  In  tri/  the  ncccs^narii  ciperihieiiU  Joy  oK 
taiiihi;^  thin  ttnii  the  J'flllou  iwjij/titir  prfmiumt,  to 
eoiir-idir  tlie  method  enij>h>\itrlj'orthc  piCfO'cution 
of' potiitocs  in  ridi'es  (which  the^mwers  cnll pies), 
and  itho  the  propi'ietij  of  adopting  a  fiinHnr  mC' 
thod  in  canes  n'hcrc  theu are  pfe%imt%hi frozen.  It 
i.<  sitppoied  that,  in  the  hitter  instance,  the  addi- 
tii'ii  of  ice  or  snow,  and  the  consiructirn  of  the 
ridfrLK  upon  a  large  fcnlr,  ntni/  he  xiifliciciit  to 
;»•( ClCic  the  fiCi'.in<;  tcmpcrainre  till  the  tfsictt- 
blcx  ore  ivantedjor  t'le  ii.<f  of  cattle  or  thee p,  at 
which  time  they  :nni>  he  thawed  bii  immenion  im 
cold  tcuter,  avd  the  rot  which  a  sudden  thav 
pivduccK  inmi  be  prevented. 

i9.  For  the  next  in  quantity  and  merit,  on 
not  less  than  two  acres,  the  silver  medal. 

.50.  PuKsvn  VINO  C  \BB.»0' s.  To  the  per- 
.son  who  shall  discover  to  the  .**ociety  ilie  be.-t 
and  cluMpost  ructiiod  of  pn-scrviiig  driiin- 
headed  Ciihbases  perlcctly  .sound,  and  inrvrrr 
respect  fit  for  tlie  purpoc  of  supporting;  an«t 
faitening  sheep  and  neat  cattle  ibirma;  the 
months  of  Febniiiry.  JMarcIi,  and  April ;  the 
gold  medal,  or  thirty  guineas. 

;")1.  For  the  next  in  ipi.mliiy  and  merit,  on 
not  lew  than  two  acres,  t^e  .silver  iiicdHl  «.r 
hfteen  guineait.  Confliiious  tlie  s.nmr  a*  for 
p..  >er\ing  turnips,  f7.  43.  And  the  >if*o>«i>i« 
lo  bf.  produced  on  or  before  the  lirst  Tuesday 
in  November,  lUOv 

!>J.  Pr'  skbvino  CinnoTS,  Pinovtrs,  ou 
Br»T5.  To  the  p«"r.son  «lio  shall  diHover  to 
ilic  Society  the   best  and  theupc.st  metli<>d  of 
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prc<rTv\r.c  cirrofr,  pnrsnips.  or  beots,  perfi-ctly 
5ouiif!,  Hii'l  ill  evorv  rtsjicct  fit  Ibr  the  purpose 
ot  supporfmi:  !ior,("i.  and  tHttciiiiig  siieop  and 
rpat  cattlo,  durmg  tlic  iiicnriis  of  IVoniary, 
Jllarcli,  antlAjiril;  the  filvcr  Jiicdr.!,  ov  fiflfcii 
guineas.  Conditions  the  idiiip  as  for  presf-rving 
Inrnips,  CV.  IS.  And  the  yccoimts  to  be  deli- 
vered in  oil  or  before  tiie  iirst  day  in  November, 
1805. 

!>o.  PnFSFTivivG  roT.ATOFg.  To  the  person 
vTio  shnl!  discover  to  the  Society  the  best  and 
cheapest  method  of  preserving  potatoes,  two  or 
more  ycar.s,  perlectly  sound,  withoitt  vegeta- 
tine,  and  in  every  other  respect  lit  (or  the 
purpose  ot  sets  and  tlie  ii^^e  of"  the  tHhle,  and, 
ronseqiieiitly,  ol  supiHuting  and  fattening  eat- 
tle  :  (lie  uold  medai,  or  thirty  guineas.  It  is 
required,  tli;il  a  iidl  and  accurate  nvcotint  of 
the  mctliod  cniployedj  and  the  expense  attend- 
hit;  tl)C  process,  with  cerlif.c cites  that  one  linn- 
drefl  bushels  at  the  ie-ist  have  been  preserved 
accordinc  to  tlie  method  described,  and  that 
one  or  more  busbeli  of  the  .same  potatoes  have 
l)ecn  set,  and  produced  a  crop  witlumf  any 
apparent  dnnitnition  of  tlieir  vesetative  power, 
nnd  al.so  t'.  it  till  y  have  Iseen  used  at  table, 
«ifh  entile  satisfaction  to  the  person  who  ate 
*>!  them,  logetiiei  with  a  satnjjle  of  oi\e  bushel, 
be  sent  to  tb<-  Society  on  or  before  the  first 
Tne.'-dav  in  November,   1B0.5. 

.■>i.    M\KIVO    MFAbOW-HAV   IN'  WF.T  WfA- 

TiriP.  'Jotlic  p;  rson  who  shall  discover  to 
the  Society  the  best  and  cheapest  method,  su- 
perior tci  any  hillierto  practised,  of  niakini; 
meadow-hay  in  wet  weather;  tlie  eold  medal, 
<ir  thirty  f;iiineas.  .\  iwU  account  of  tlie  me- 
fhod  e)npliiye<!.  and  of  the  evpensc  iiKcndini: 
the  process,  with  not  bssthan  (iftv-six  pounds 
•-•f  the  hay:  and  rcriijicatcf  tliat  at  least  the 
pr<duce  of  six  acres  of  land  has  be<  n  made  ac- 
«;nrdint»  to  the  DCthod  dcicrihcd,  and  that  the 
wh(di:  IS  of  » --jual  quality  with  the  sKiiiple  ;  to 
be  produced  0:1  ur  before  the  first  Tuesday/  in 
Jf-niiiiry,   MiO^. 

.').').  n ',  Hvi-sTivr;  Cinv  iv  ivf.t  Wr.ATiiT  n. 
To  the  p'TSon  who  .shall  di-cover  to  the  Society 
Jfie  lu'^r  and  cheapest  method,  siiperinrto  anv 
)iitlievto  pri-ctise'l,  of  harvertinjtr  corn  iti  wet 
veatlier  ;  the  pold  medal,  or  thirtv  guinea':. 
A  full  rtccoi(7/f  <if  the  ijicihod  einployd,  and  of 
the  e»[M>n  e  attendi'.iz  tne  proee;; .  '.virh  not  less 
tliaii  Iv.o  sheaves  of  tlie  torn,  and  rftt'ticnli's 
that  at  lert.:t  the  produce  of  ten  turC"  has  been 
harvestcfl  aeeordinf:  to  the  method  describe'', 
J>nd  th.il  the  whole  is  of  erinnl  quality  with  the 
^umple.-.  to  be  produced  on  or  before  the  first 
'i  ii'-sdav  in  .Taiiiiary,  180.'>. 

.")<;.  Asri  ItT  MNINT.  TJ:i   COMrON'I-'VTP\PT'>l 

Of /ii»ni.i.  i.»M>.  To  ti:e  person  who  sliall 
pro'luce  to  the  Stx-iety  lli"  mot  satisfactor\  set 
of  exjieriiiienls  to  ascertain  thi'  due  proportion 
of  the  sevenil  coiuponent  parts  of  rich  arable 
land,  in  one  <ir  more  ccjuntics  iu  (Jreaf  Britsin, 
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by  an  accuraie  analysis  of  if  ;  ajid  wlio  b.nvinj?' 
niitde  p.  like  analysis  of  some  poor  ar.ible  land, 
siiall,  by  comparing  the  component  parts  of 
each,  and  thereby  ascertaining  the  defleienei' 
of  the  poor  soil,  improve  a  (piantity  of  it,  not 
less  liian  one  ficie,  by  the  addition  of  such  parts 
astiie  former  experiments  shall  have  discovered 
to  be  waiitinc;  therein,  and  tliereiore  prob;:bly 
lhecau.se  of  its  sterility;  the  gold  medal,  or 
forty  ffiiine-i.s.  It  is  required,  that  the  ma- 
nuriniis,  ploughing.s,  and  crops,  of  the  improved 
land,  be  the  same  after  the  iin])roveinent  as 
before  ;  and  that  a  minute  account  of  the  pro- 
duce in  each  state,  of  the  weather,  and  of  the 
various  influencing  circuiii--tances,  together 
with  tiie  method  made-  use  of  in  analysing  the 
soils,  be  produced,  with  proper  ccrtlficntcn  and 
the  chemical  results  of  the  analysis,  which  are 
to  remain  the  projierty  of  the  Society,  on  or 
before  the  last  Tuesday  in  February,  1o0.5. 

It  is  expected  that  a  quantity,  not  less  than 
six  poiiiuls,  of  tlie  rich,  of  the  poor,  and  of 
the  iinjiroved  soils,  Ik*  produced  with  the  ccrti- 
Jiciitcs. 

!y7.  G.MMNo  Land  from  tiif.  Sea.  To 
the  person  who  shall  produce  to  the  Society 
an  account,  n'rified  by  actual  experiment, 
of  his  having  gained  the  greatest  quantity  of 
laud  from  the  sea,  not  less  than  fifty  acres, 
f>n  the  coast  of  Great  Britain  or  Irelaiul  ;  the 
gold  medal.  Ccrtijirutct  of  the  quantily  of 
l.ind,  and  that  the  e\periinents  were  begun 
alter  the  In  of  .Tanuary,  l/i'H,  to  be  produced 
to  the  .''•ociety  on  or  before  the  last  Tuesday  in 
October.   1801. 

Mi.  'Ihe  same  premium  is  extendetl  one  year 
farther.  Ccrtificntcf  to  be  ])rodnced  on  or  be- 
fore the  last  'I'tiesday  in  October,   180.). 

.*>'.>.  Tiie  same  preuiiuni  is  extended  one  year 
farther.  Ccrtijicciltf  to  be  produced  on  or  be^ 
fore  i!ie  lajt  Tuesday  in  October,  10O6, 

')0.  iMrnoviNf;  Lano  i.yino  wasti;.  For 
tlie  inn't  saftsfactory  acrnioit  of  the  best  I'lie- 
tliod  of  i'ii|)rovJng  any  of  the  following  soils, 
being  laml  King  ^\aste  or  uncultivated,  rh. 
ehi', ,  gravel,  ■  and.  cli:dk,  peat-eailli  ;nid  liog, 
verified  by  exjieriments  on  not  less  than  tlKy 
acre-'  of  land  ;  the  gold  medal,  or  thirty  guineas. 

01.  For  the  iiev.t  greatest  quantity,  not  less 
th.'ui  fliiity  acres,  the  silver  medal,  or  twenty 
gniiiea<:.  It  is  refpiired.  that  tiie  land  belbre 
such  Iiuproveiiieiit  be  abs<duti  ly  uncultivated, 
and  in  ti  "rent  measure  ti:eless,  and  that,  in  its 
iiupiMved  state,  it  be  enclosed,  cultivated,  and 
divided  into  closes.  Certilicatc^  of  the  number 
of  acres,  rf  the  quality  of  ihe  (ami  soimprovi  li, 
with  a  full  ficccunt  of  every  operaliou  and  ex- 
pense attending  such  impiovemenf,  the  state  it 
is  in  as  to  the  juoportion  of  grass  to  arable, 
and  the  average  value  tliereuf,  to  be  [>rodu''ed 
on  or  before  the  first  i'uesday  in  February, IfttVj. 

6?.  Mani'pis.  For  the  most  satisfactory 
'<  tol'experiment.s,  to  ascertain  the  coinparativR 
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a«lv.wt3»es  of  life  following  inaiiurr i,  used  as 
top-ilr'-ssinyis  on  granj  or  corn  land,  viz.  soot, 
ct/al-asiie<,  uo<id-Hslif>..  linic,  L'y]j>«.'n,  niiiht- 
cuil,  or  any  otiicr  fit  urticlv  j  the  gold  inedHJ, 
or  the  silver  iii^dai  .lud  ten  ijtuneaj.  Ii  is  le- 
qiiircd  that  the  a'ouve  expt-iiiiier.ts  he  in;-.de 
bctweeu  two  or  niore  of  tlie  above-meniiuiied 
nauiirei,  and  thai  not  less  than  tivo  acres  of 
laud  be  dresjcd  with  each  iii;ifiurf .  An  ac- 
Ci'unt  of  the  nature  of  the  soil,  quantity  and 
cvpcUM:  of  tlie  manure  and  cro[)s,  with  certifi- 
cates, to  be  produced  on  or  before  the  last 
Tuesday  in  Feljruaiy,  ll5().i. 

G3.  ilic  same  i>reiuiuni  is  extended  one 
year  Jarther.  Tlie  accounts  and  ceriijicdttx  to 
be  produced  on  or  before  the  last  Tuesdny  in 
Tehruarv,  IROfi. 

61.  Iliisivo  Watfr  for  tiif.  InniCA- 
riON  or  LwD.  To  the  person  who  shall  dis- 
covei  to  the  Society  the  cheapest  and  must  ctfcc- 
tual  metliod  of  raising  water  in  quantities  suiTi- 
cifiil  Uil'i;  Ix-neficially  employed  lorthe  jjurpose 
bf  irri^atiug  land,  superior  to  and  chea|ior  than 
•»inv  other  method  now  in  um-  ;  li;e  yold  nu-dul, 
or  fdly  guineas.  A  model  on  a  scale  of  oi\e 
inch  to  a  foot,  uith  ccrtijiCita  tliiit  a  macbiue 
at  large,  on  the  same  consi ruction,  has  been 
used,  specifvini;  the  (pi.intity  of  water  delivered 
ill  sallons  |)ei'  hour,  and  the  heiiL'Iit  to  wliich  it 
wa.«i  raised,  to  be  produced  to  the  Society  on  or 
before  the  (ir.st  of  .Alarcli,  IfiOS. 

t>.').  The  same  premium  is  extended  one  year 
fcrther.  Vcvtijicntc*  to  be  produced  on  or  be- 
fore tik-  first  oi  .March.  180(5. 

li^.  INuiNc;  Pi.oi-Gii.  To  the  person  who 
shall  invent  and  produce  to  the  Soeicly,  a  ma- 
chine or  pl.iui:h  for  the  purpose  of  p.irinn  land 
Iirrparatory  to  buiniiij,  siqicrior  toany  hitheito 
iiown,  or  in  use  lor  <u<-h  purjMjsc,  and  to  be 
worked  by  not  mure  than  one  ruau  and  two 
hordes:  the  silver  medal,  or  twenty  guinea:'. 
The  uiachine,  and  ctrtlficulci  that  at  lea.>.l  three 
acres  have  been  pared  by  it  in  a  pr(<|)cr  maii- 
Tii»r,  to  be  pr((d;ic<'d  to  tin- Society  on  or  before 
the  first  of  .lanuary,  litO.S. 

«»7.  .Ma<  niNt.  roti  DiJ'.r.i.ivc  XViiFAT.  To 
tlie  |»or<ijn  who  siiall  invent  a  m:"-hiiii-,  supe- 
rior to  any  hillu'rto  Lnown  o:  in  use,  to  aiLswer 
the  purpo''-  of  ilibblinp  wln-.it,  by  which  ilic 
holes  tor  rectiviui:  the  tirain  iiiny  be  made  al 
equal  distances  and  proper  de|.llis;  the  silver 
inedal  and  ten  (»uineas.  The  niiichinr,  with 
(•t rlj/iV. ;ti'.<  tli-it  Mt  leii«l  three  aer-s  hiive  lieeu 
dibbled  by  it,  to  be  produced  t<i  fhe.'sloeiely  on 
or  before  the  «ec»;nd  Tuesday  in. lanuary.  IRO."*. 
Simplicity  and  i  licapiie-ss  iu  the  cMiii'-iruetion 
Mill  be  considered  as  principul  parts  of  its 
Uki'rit. 

6U.   Mveriivr.  ion  P.iAPivr.  on  .AIouino 

'Cons,      I'or  invrntitii:  ii  tiiachiiie  to  answer 

the  piirpo**;  of  iiiowine  or  rcapiiit;  wheat,  i-ye, 

hariev,  onti,  or  brun».  hv  which  it  may  be  done 

nit.i»!  cxj'cditiou.'ly  atid  cheaper  ihun  by  ajiy 
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method  now  prarlijcd,  provided  it  docs  not 
shrd  the  corn  or  pulse  more  tin:u  thr-  tiietiiods 
in  couinion  pratiice,  «!id  that  it  Jays  t!ie  strair 
in  -iuc'ii  a  mann^  r  liiat  it  may  lie  eaiilv  •;:  "hered 
up  fvir  bindinjj;  the  gold  mcd.il,  or  thirlv  ?u»- 
uer.s.  The  uiachint',  with  Ciirt-JicatiX  that  ut 
least  three  acri:>  have  been  cut  by  it,  to  be  pro- 
diice<l  to  the  Society  on  or  beiote  the  secfMid 
Tuesday  in  December,  1110 1.  Siuiphcit_\  and 
cheapness  in  the  coiLstrucrioti  will  be  cou-.i- 
dcred  as  principal  parts  of  its  merit. 

1>1>.  TiiP.Ai-iiixc  iSlACiiivr.  To  the  par- 
son who  sliall  invent  a  machine  bv  which  com 
of  all  sorts  may  be  iluashcd  mo.eex;>editiou-lv, 
eifectualiy,  and  at  a  less  expense,  tlian  by  any 
method  now  in  use  ;  the  ;;old  medal,  or  thirty 
{guineas.  The  inachiiu;  or  a  iiiodeL  with  prop<-r 
ccrlijicatCi  that  such  a  maciunc  has  been  useful  'j 
applied,  that  ak  least  thirty  quarters  have  bceu 
thrashed  by  if,  ;ind  «>f  the  time  f.uployed  in  the 
operation,  to  lie  ((rcidaced  to  the  Soci-'ty  on  or 
before  the  last  Tuesday  in  f''ebruary,  13().">. 

TO.  Dksi  i{0\  im;  nth  CJni'n  op  >  m.  C.)rK- 
cnAKf  n.  T»<  the  pers<»:i  who  ^Itall  discover  to 
the  ISociety  an  ert'ectual  method,  verilied  bv  re» 
peated  and  satisiuctoi  y  trials,  of  deslr>>yin;;  the 
grub  of  the  cockch.iler,  or  ol  preventiiij;  or 
cliecliiiig  the  destructive  eriecl.s  wiiicii  always 
alieiid  corn,  peas,  beans,  an<l  turnips,  when  at- 
t.icked  by  tho-.e  insects;  ilie  sold  medaJ,  or 
thiny  guineas.  The  accomiH,  with  proper  ccr- 
I'lictilv*,  t!>  be  produced  on  or  before  the  liist 
Tuesday  in  January,  180). 

71.  l)i  s  I  r»o\  I  vo  WonM.-?.  To  ih**  persoa 
wliii  shall  discover  to  the  .Society  an  ett'eiiujl 
iiK'thod.  vi;rified  by  repeated  .md  »alisfactory 
trials,  of  destroying  woriii.s,  or  of  j>reventiti;5 
the  dc.striict  \c  elfecls  they  occasion  on  com, 
beans,  peas,  or  other  pulse  ;  the  gold  medal,  or 
tiiirty  guineas.  'lUc  'icci>uittf,  with  pnjpercrr- 
tificiiUii,  to  be  produced  lo  llic  .Society  on  or 
before  lliu  (irst  Tiiesdiiy  in  January.  IHO.). 

7'.^.  l)i  SI  I'.os  1  s«!  TjiK  Fi.v  OS-  Ilnrs.  To 
the  person  who  sliall  «lise.over  to  the  Sociefv  an 
eany  and  cllicacious  method  of  dcstroyin*;  tlia 
fly  on  ho|j$,  superior  to  any  hitherto  l;nuwii  or 
practised,  on  r.ot  less  th:ni  four  acres  of  ho(>- 
grouuit ;  the  gold  medal,  or  thirty  guinea.*. 
Ac-  •iiiiU  and  cn-lificuli,'!  to  in-  d«'livered  to  the 
.So  i.'ty  on  or  bolore  the  lirst  Tuesday  in  Fc- 
bi  .  ry,  laO.S. 

Ti.    I'llKVF.XTiycj     TIIF.    lil.ir.llT,      OB     11  l- 

v\i;Kg  or  Ivsii'Ts,  ov  Fnctr-Tni'i  s  Avn 
('i  I.I  NARY  I'l.  \sijj.  To  the  person  who  shall 
discover  to  the  .StK-iely  the  most  eii'eciual  me- 
thod of  prevciilinc!  tlie  blight,  or  ravages  of 
insects  on  fruit-tiees  and  culinary  plant-,,  su- 
perior to  any  hitherto  known  or  pr'tetised, 
an<l  verified  by  actual  and  romiiarative  e\pe- 
ri;iients  ;  the  gold  iii'dal,  or  tJiirty  ^iiiiieas. 
Tlie  occiiuiiti,  with  prii|>vr  ctrtipcatrt,  to  bo 
delivcn-d  to  the  Society  on  or  befure  the  sixotid 
TucsJaj   in  X^vn^ttcr,  IttUK 
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74.  'riic  snme  prf:tTium  is«^t<:.ie<i  oiie  ycir 
fcrrlier.  i'iie  .iccuaius  ^-.ai  cenjicuicg  to  be 
ittlivered  on  or  hciorc  the  second  Tiitbdny  in 
November,  130  >. 

Tr>.  P«  Movivc  TK'-  iT,i.  Err  rrs  07 
T'liGHis,  on  Ivs  CiS.  To  the  pursoii  wlio 
sliall  diM;over  to  tl'.o  ^ofiety  the  most  ciractaal 
niftho&oi  reiuovmc  the  ill  oiiects  ot  bhgiits, 
or  insects,  on  1  rail  trees  and  cuhnary  iilnit,*, 
simerior  ro  any  liitlierto  kno>vn  or  {)r  .ciLsed, 
an  1  verified  by  actu.d  -.md  c<jair>;irative  exi'C- 
niiients ;  the  gold  niedil,  or  thirty  giiineas. 
Ti.e  iicciwnis  and  certijicatcs  to  i.-e  dcliviTinl  to 
tJie  Society  on  or  belore  the  first  Tuesday  in 
Feiirnary,  IGO.'i. 

7d.  C.  Rt  OP  Tin  Rot  IN- SiSErp.  To  the 
pc-rsoa  who  shall  discover  to  the  Society  the 
best  and  most  efFcctnal  method  of  curing  the 
rot  in  sheep,  verified  by  repealed  and  satis- 
factory experiments  ;  the  gold  medal,  or  fifty 
guineas.  It  is  ex[)ected  that  the  candidates 
tarniih  accurate  uccoanU  of  the  symptoms  and 
cure  of  the  disease,  Vof'.ethev  wijh  the  imputed 
cause  thereof,  and  the  actual  or  probable 
means  of  preventicn,  which,  with  proper  cer- 
u;icatcs,  must  be  delivered  to  the  Society  on  or 
before  the  first  Tue;day  in   February,  180.5. 

77.  CiUE  or  iiii:  FooT-lloT  in  Shfvp. 
To  the  person  who  shall  dircorerto  the  Society 
the  best  atut  most  e!iectaal  method  of  cming 
siic  foot-rot  in  sheep  ;  the  silvrr  medal,  or  ten 
guineas.  It  is  required,  that  the  cure  be 
ascertained  by  repeated  and  satisfactory  expe- 
riments, and  the  wetiiod  of  porfoniiin^  it  be 
verified  by  proper  ceilijicntf^  delivered  to  the 
Jrociety  on  or  before  the  iirst  Tuesday  in  Fe- 
bru-ry,  iao.5. 

78.'  Pill- VENTINT,  THE  ii.i,  Eprrois  OF 
Ft-ii  s  ov  SiiEri'.  To  the  per.son  wlio  .shall 
discover  to  the  Society  the  ino.'jt  eiT'jctuai  me- 
thod of  proteclina;  sheep  from  being  disturbed 
and  injined  by  fiiei ;  tnc  silver  medal,  or  ten 
guineas.  It  is  rCviiared,  that  the  method  be 
ascertained  by  repeated  experiments,  and  that 
a  certilicate  of  its  efficacy  be  delivered  to 'he 
Society  on  or  before  the  first  Tuesday  in  De- 
ce.iiiier,  ll!04. 

79.  PpoTiCTivfT  SrErr.  To  tlie  person 
Tsho,  in  llie  yer.r  11503,  shall  protect  the  great- 
est number  of  sheep,  not  lower  than  one  hun- 
dred, by  hovels,  sheds  or  any  oth.cr  means, 
and  give  the  most  satisfactory  account,  vcri- 
fcd  by  experiiiienl,  of  tlie  advantflsres  arising 
from  the  practice  of  proteciiiij^  sheep  from  the 
jiiclemency  of  the  weather,  by  hovels,  sheds, 
or  !;nv  other  inean.>'  -.the  «ilvir  medal,  or  twenty 
guineas.  A  paiiiculat  acc<<niit  of  tfte  experi- 
ments made,  with  the  advai!lap;es  arising  Ihere- 
Irom,  togcthci"  with  the  expense,  and  certifi- 
cate of  its  utility,  to  be  produced  to  the 
»-''.ieietv  on    or  l)elbre   the   first    Tuesday    in 

I,i.irc(i,  i;!or>. 

CU.    The  same  premium  Is  extended   one 


JgriciiJture. 

year  1.,:'. 16:.  Tjs  ffcrfniuff  and  <:ert'fcafei  (o 
be  dehvert>-i  oii  o:  bci^rc  riiC  u;bt  ■!■ue.^day  in 
Siarcb,  i8'>!i. 

.V.  1 .  h  Is  requii-ed  th  .t  the  cei-tijicateti  sii.dl 
speciiv  t  le  ien^tU  ot  time  the  jiicep  Vere  sc^ 
protected,  and  the  ininuer  in  which  the  v'-  <'r6 
maintained  during  '.hu  ttuie  ;  together  wi'.h 
tl'.c  general  method  ot  niKnagiug  thotn. 

81.  InpBO-.iNO  IIP    Cjkditi-n   ov  the 

I.MiO     '-ING-P.'^On,    BY   1  n'l-'TING   CoTT.'GES, 

AN'o  .u'POKiiONiNG  L'.ND.  To  the  pcrsort 
who,  in  the  year  1803,  shall  erect  the  greatest 
nu].;i'.er  ol  cottages  for  the  accoianiodation  of 
tiic  l.-.i;.yaring  poor,  and  ap;wrlionnot  less  than 
two  Kcres  oi  land  to  each  collage;  the  gold 
medal.  The  acconnU  and  curiijicafts  to  be 
deli\erccl  to  tlic  Society  on  or  before  the  first 
Tuesday  in  February,  IBO.*). 

8'J.  The  same  preuiium  is  extended  one  year 
farther.    The   accounts   and  certificates   to  he 
delivered  to  the  Society  on  or  before  tlie  first . 
Tuesday  in  February,   lb06. 

83.  I.MPBoviN-r;  THE  Condition'  of  the 
i.Anoi'uivr;  Poop,  by  ArponrioNiNO  Land 
TO  CoTTAGKs.  To  the  person  who,  in  the 
year  1803,  shall  apportion  to  the  greate.-t 
number  of  cottages  already  built  upon  his  or 
her  estvitfr,  any  quanthy  ot  laud,  not  less  than 
two  acres  to  each  cottage,  for  the  better  ac- 
eomri;.)dnti(>n  of  the  respective  iiiliabiiiaits  ; 
the  gv'ld  iiuda/.  Tlie  acccHnt.s  of  the  nusnber 
of  cottages,  and  of  the  quantity  of  land  ap- 
portioned to  each,  to  bo  delivered  to  the  So- 
ciety, with  proper  certijicatcs,  on  or  befoie  the 
first  'J'uesday  in  Fchruarj',  1805. 

81.  The  same  premium  i.s  extended  one 
year  farther.  The  accounts  and  ccrtipcalex  to 
be,  delivered  on  or  before  the  first  Tuesday  in 
P'ebruary,  1806. 

8.5.  Culture  OF  Hemp  in  ckiitain- pahts 
OF  Scotland.  The  Society  for  the  Encoti-. 
ragcmcnt  of  Arts,  Manuiiictures,  and  Com- 
merce, wishing  to  encourage  the  growth  of 
hemp  for  the  use  of  the  navy  in  certain  parts 
of  Scotland,  comprehending  the  whole  county 
of.'irgyle,  that  part  of  Perihshire  situated  to 
the  north  of  the  river  Tay,  and  west  of  the 
IMiliiary  Koad  (see  .linsiie's  JMiip  of  Scotland) 
leading  from  Logierail  to  the  county  of  Inver- 
ness, and  such  other  parts  of  Scotland  as  lie 
north  of  Inverness-shiie,  offers  to  the  person 
who  shall  sow  with  hemp,  in  drills  at  least 
eighteen  inches  asunder,  the  greatest  quantity 
of  land  in  the  abovc-mer.iioned  di.strict,  not 
less  ihnn  fifty  acres  statute  measure,  in  the 
yea>  1801,  and  shall  at  the  proper  .season  cause 
to  be  plucked  the  .'■uinmerheinp  (or  male  hemp 
hearing  iio.seed),  and  continue  the  winter  hemp 
(or  (t-,niale  hemp  bearing  seed)  on  the  ground 
until  the.  seed  is  rijie,  the  gold  medal,  or  fifty 
guineas. 

H('t.  To  the  person  who  shall  sow  willi  hemp, 
in  diills  at  least  eighteen  inches  asunder,  the 
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next  greatest  qnanlity  of  land  in  llie  same  tinous  m..Uer  that  incrusfs  the  wicks  of  lamps 
al>')vi;-:ueiiuuncd  district,  not  less  than  twcnt^v-  and  vxtiiigui-lics  the  light,  thoutih  liillj  sujv 
fue  iicrc<,  statute  nn:a:ure,  in  the  veur  180*},  plifd  with  oil ;  liic  guld  niedai,  or  tiily  guineai. 
and  siiali  at  the  pr-^pcr  seaion  caii^e  the  same  It  is  rcqnired,  that  tlie  whole  of  the  i)rocess  be 
to  he  phicked  as  iibo-.e  mentiuucd  ;  tiie  silver  liill_\  .aid  f;iirly  i!!sci..sed,  in  oiler  thct  satis- 
me.lul,  or  tweiitv-five  guineas.  Certificates  u(  liittor^  e;q.ciiii:wits  nny  be  niad.:  by  liic  So- 
tlie  i>uiiil>er  of  acres,  of  the  distance  of  the  ciery  to  determine  the  validity  o(  tlie  cleiui  ; 
drilU,  of  the  p'.ucking  of  the  hemp,  with  a  ge-  and  ccrtipcotes  that  njt  less  t!i..i.  twoiity  gHllun<; 
Bertl  itccnuitt  of  the  soil,  cultivation,  and  pro-  have  been  purified  according  to  the  piocess  de- 
duce, to  be  dcliver,.d  to  the  Sjcietv,  along  wiih  livered  'ii,  logetlier  with  two  gallon-,  i.l  the  oil, 
foorteen  poiindi  cf  the  heniu,  and  two  quarts  in  its  uiipuriiied  -vnte,  and  l^■.o  ga!!'.>n>  so  rc- 
ot  the  seed,  on  or  before  the  second  Tuesday  in  'iiied,  be  produced  to  the  Society  on  or  belore 
January,  1805. 


PRKMfUMS    FOR    DlaiJJVERTES    A\D 
I\IPilOVKM!:XI-S      l.\     CHKMLJIRV, 
DVIXG.  AXD   iiaNERAUXJV. 
87.    Prfseu'  ivG  S:eds  of  Vegetvbt.vs. 


<Ik-  second  Tuesday  in  February,  1805. 

9-2.    MANl'FACiURINO.    T.U.i.l.W  C     N'DLFS-. 

To  the  person  who  siiall  discovtr  to  the  Society 
H  luelhod  of  hardening  or  otherwise  preparing 
tallow,  so  that  candles  may  be  made  of  it 
which  wiJl  burn  as  clejr  ami  with  as  small  a 
wick  as  wax  candles,  without  running,  and  may 


Tor  the  best  methods  of  preserving  the  seeds  of    be  atlbided  at  a  less  expense  than  any  at  pre- 
plsnts  in  a  stdte  fit  for  vegetation   a   longer     sent  made  with  spermaceti  ;  the  gold  medal. 


tnui"  than  has  hitherto  been  pr-rieti-ed,  such 
method  being  superior  to  aiiV  kn.iwn  to  the 
public,  and  ven'ied  by  sufficient  tiial,  t.)  be 
ctiiui.iunic.ited  to  the  Society  on  or  beiore  the 
first  Tuesday  in  December,  1801 ;  the  gold 
luedal,  or  thirty  guineas. 

88.  PnEvFN'iivG   THE  Drv-hot  r.v  Tim- 


or  thirty  j^uineas.  Ccrtijiaicen  that  112lb.  of 
such  tallow  have  been  made  into  candles,  and 
li?lb.  of  the  candles  mude  thereof j  to  be  pro- 
duced to  the  Society  on  or  before  the  second 
Tuesday  in  January,  180^. 

93.  Candles  rilOM  Rrsiv  on  ornrn  Svn- 
STANCE.s.     To  the  person  wlio  shall  discover 


BfR.     To  the  person  who  shall   discover  to  to  the  Society  the  best  method  of  making  c^- 

the  Society  the  causf  of  the  dry-rot  in  timber,  dies  of  resin,  or  any  otiier  substance,  fit  for 

and  disclose  a  certain  method  of  prevenrion  common  use,  at  n  price  much  inferior  to  those 

sup'.'riur  to  any  h  tiierto  knuwn  ;  the  co.'d  nic-  made  of  tallow  only;  liie  gold  medal,  or  thirty 

d«l,  or  tliiity  .ruint  ".5.     The   arcuuttti  of  the  guineas.     Six  pounds  at  least  of  tlie  candles  to 

cause,   and  lufthod  of  prevention,  confirmed  prepared,  with  an  account  of  the  process,  to  be 

by   repeated  experiments,  to  be  produced  to  delivered  to  the  S<Jciety  on  or  belore  the  lifst 

the  Society  on  or  belore  the  second  Tuesday  Tuesday  in  December,  1804. 

in  Deceiiil>cr,  lCl)4.  91.    Mkiiiod  of  sjpauatikc  Si:oaii  tw'x 

89.     Prkseuvino     sm.tid     PnovisiON's  solid  Fo«m  from  Thkaci.f..     To  the  person 

moM    HFCOMiNo    n\NfiD   on    pi'stv.      Tcj  who  shall  discover  to  the  Society  llie  be>l  me- 

the   pf'r-.on  who  shall  discover  to  the  Society  thod  of  scpHratin^  sugar  from  treacl*",  in  a  lol.id 

the  best,  cheapest,  and  most  elficacious  method  form,  at  such  an  expense  as  will  render  it  «"d- 

of  preserving  salted  pr.'ivision*  from  growing  vantageous  to  the  public  ;  the  fold  medal,  or 

rancid  or  ntsty  ;  the  gold  mcdnl,  or  thirty  gui-  filty  guineas.     A  quantity  of  the  sugar  so  pii- 

ne:is.     A  full  (lefcriptim  of  the   method,  with  pared,   in   a  solid   Ibrm,  not  less  than   thirty 

proper  ccrtijicatfs  that  it  has  been  found,  on  pounds  weight,  uith  an  account  of  the  protests, 

re(»e.tted  trials, to  aiLswer  the  purpose  intended,  and  cci  tificntts  that  not  less  than  rue  hundicd 


to  be  produced  t  >  the  Society  >>n  or  bcl'orc  the 
first  Tiiesilay  hi  February,  180.). 

90.      Cl.FAP.INf;      FeaTHIRS      FnOM    TlfFin 

AM  MAI.  Oil.  To  the  person  who  shall  I'.is- 
cover  to  the  Society  the  best  and  most  expe- 
ditious method,  superior  to  onv  hitherto  prac- 
tised,- of  clearin!/  goose-fe;Uher$  from  their 
offensive  animal  oil,   lor  the  use  of  uph.dders, 


weight  li-ij  been  prepared,  to  he  produced  .to 
the  Society  i-n  or  befoic  the  first  Tuesday  la 
Februiir- ,  IVM.  ,. 

9.5.  PlJOOl'-SPIRTT.  To  the  diftillcr  wKo, 
in  the  vear  V-WX,  sliall  make  li.e  greatest 
quantity,  not  less  than  one  hundred  gHlloiis, 
of  a  clean  marketable  spitit,  from  articles  not 
the  food  of  intn  or  crfttle,   equal  iu  *treiigth  or 


in  nniinj  beds,  cinhions,  JScc.  the  .silver  ined.d,  qualit>  lo  the  pronl-spirit  now  in  u«e,  and  at 

or  twenty  guineas.    A  quantity  of  such  leatliors  u  rate  not  higher  tli.ui  the  spirit  |»roduced  from 

unslripped  and  so  cleared,  not  less  thai  forty  c<jrn  or   melafses  ;    the  gold    medal,    or   onp 

pounds  weight,  with  a  full  «ccii/(/it  of  the  pro-  hundred  gviineas.     Ten  gallons  of  the  spirit, 

ccs«,  to  (>'  p, I,  liieed  to  the  Society  on  or  before  together   wiih   proper  aitijicata,  and  a  full 

the  lirit  111—  !  y  in  February,  1I!0.^.  uccuint  of  the  expense  and  mode  of  making  if, 

91.    Ri  I  isivfi  W'nAt  r.  on  Si  al  Oil.    For  to  be  produced  to  tlie  Society  on  or  before  the 

dijclosin:i  t')  tiic  Society  an  efTcetual   method  first  Tuesdiij  in  .Iii-iiriry,  IKO.O. 
of  puntying  whale  or  seal  oil  froiu  the  glu-        9<J.  Ir^thtAsmc  i'fi-AM,    To  the   petsu: 


Vol.  XIX.  \o.  7.3. 


H 


lOG  Premiums  in  Chcjinstry,  ^c, 

wlio  Fhall  invent  and  discover  to  tlie  Society  qu:irt   oi  tlit;  colour  in  a  liodid  state,  ati^  A 

a  niinliod,  verified  by  actual   experiments,  of  lull  uccount   of  the  prepMratioa  and  applica-* 

increasing  the  quantity  or  force   of  steam,  in  tion,  to  be  produced  to  the  Society  on  or  be- 

5tcain-engines,  with  less  fuel  than  has  hilherio  fore  the  s.ccond  Tuesday  in  January,  11505. 
been  employed,  provided  that  in  general  the         101.     Piu  pak.vtion  of  a  cm  i  n  Coi.ovr 

^vhule  amount  of  the  expense?  in  using  steam-  roR  j-niNiivo  Concv  Ci.oiii.     Totlie  per- 

cngines    may   be  considerably  lessened  ;    (he  son  who  shall  coiinuunicate  to  the  Society  the 

gold  medal,  or  tliirty  guineas.     To   be   com-  best  and  cheapest   method   of  printing  with  a 

municated  to  the  Society  on  or  before  the  first  full  green  colour  on  cotton  cloth,  by  an  ini- 

Tuesday  in  January,  180.5.  medi:ite   application  of  tlie  colouring   matter 

97.     SuBsi  nuTE  ron  Tah.     Totlie  person  from   a  wooden    block  to  the   dotli,    equally 


•«i-ho  shall  invent  and  discover  to  the  Sociefy 
the  best  substitute  for  Stockholm  tar,  equal  i:i 
all  its  properties  to  the  best  of  that  kind,  and 
prepared  from  materials  the  produce  of  Grewt- 
Britain  ;  the  gold  medal,  or  one  hundred  gui- 
neas. A  quantity  of  the  substitute,  not  less 
than  one  hundred  weight,  with  ccrtijict.tcs 
that  at  least  one  ton  has  been  manufactured, 
and  that  it  can  be  afforded  at  a  price  not  e.\- 
cecding  that  of  the  best  foreign  tar,  together 
■with  an  accoinit  of  the  process,  to  be  delivered 


beautiful  and  durable  i;s  the  colours  now  formed 
from  the  coniphc.ited  process  of  the  decoction 
of  v.eld  on  alumine  and  the  solutions  of  in- 
digo by  earths  Or  allcaline  salts  ;  the  gold  medal, 
or  thirty  guineas.  CutiJiCatcs  and  conditions 
as  for  j>remium  100. 

10,'.  Srtsi  iTi'TE  roR  THE  Ba.'is  op 
Paint.  To  tlie  per.son  who  shall  produce  to 
the  Society  the  best  substitute,  superior  to  arry 
hitherto  known,  for  the  basis  of  p.;int,  equally 
projier  for  the  purpose  as  the  wiiite  lead  now 


to  the  Society  on  or  before  the  first  Tuesday  in    employed  ;  such  substitute  not  to  be  of  a  noxi- 


March,  1805, 

98.  PREPAnATfoN  ofTav.  To  the  per- 
son who  shall  prepare  in  the  most  concen- 
trated form,  so  as  to  be  easily  portable,  and 
at  a  price  applicable  to  the  purposes  of  manu- 
factures, the  largest  quantity,  not  less  tlian  one 


ous  quality,  and  to  be  afforded  at  a  price  not 
materially  higher  liian  that  of  white  lead  ;  the 
gold  incdal,  or  one  hundred  guineas,  A  quan- 
tity of  the  substitute,  not  less  than  50lb.  weight, 
with  an  account  of  the  proeess  used  in  preparing 
it,  and  ccrtip cutis  that   at  least  one  hundred 


hundred  weight,  of  the  principle  called  by  the    weight  has  been  manufactured,  to  be  produced 


French  tannin,  which  abounds  in  oak-bark 
and  many  other  vegtt.ible  substances ;  the  gold 
medal,  or  fifty  gv.incas.  Ctilificates  of  the 
superior  quality  of  the  quantity  so  prepared,  and 
a  sample  of  not  less  than  "J8lb.  to  be  produced 
to  the  Society  on  or  before  the  last  Tuesday  in 
January,  1805. 


to  tlie  Sociefy  on  or  before  the  first  Tuesday  in 
January,  1805. 

103.  KtD  Pigment.  To  the  per.'ion  who 
shall  discover  to  the  Society  a  full  and  satis- 
factory process  tor  preparing  a  red  pigment,  frt 
for  use,  in  oil  and  water,  ecjual  in  tone  and 
brilliancy  to  the  best  carmines  and  lakes  now 


99.     Indelible  Ink.     To  the  person  who  known  or  in  use,  and  perfectly  durable  ;  the 

sball   discover  to   the  Society,    a   method  of  gold  medal,    or  thirtj-  guineas.     One  pound 

making  a  black  ink  proper  for  writing,  supe-  wt-ight  of  such  colour,  anii  a  full  disclosure  of 

rior  to  any  at  present  known,  indostrnctiblc  by  its  preparation,  to  be  produced  to  the  Society 

chemical   applicafion.s,    and  not  dearer   than  on  or  before  the  first  Tuesday  in  Feb.  1805. 
that  which  is  now  in  common  use  ;  the  silver        A',  ii,    It  is  not    required  that   tlte    colour 

medal  or  fifteen  guineas.     Cirtijicates  that  not  should  resist  the  action  of  fire  or  chemical  ap- 

Ipss  than  two  gallons  of  such  ink   have  been  plications,  but  remain  unaltered  by  the  coin- 


actniily  pre])ared  and  ff)und  to  posscs.s  the 
qualities  above  mentioned,  with  a  full  detail  of 
the  processor  making  it,  and  two  quarts  of  the. 
ink,  to  be  delivered  to  tlie  S<Jcioty  on  or  before 
the  second  Tuesday  in  January,  180.5. 

100.  PPvEi'ARATios  OF  a  iti  d  Stain  fpr 
Cotton  Ci.oth.  To  the  person  who  shall 
comincnicnt'-  to  the  Society,  the  cheapest  and 
most  effectual  m-'Huid  of  printing  or  .staining 
cotton  cloths  with  a  red  colour,  by  an  i;iiine- 


mon  exposure  to  strong  light,  damps,  and  noi- 
.souie  vapours. 

104.  Uitramahinf.  To  the  person  w he 
shall  prepare  an  arti.lcial  ultramarine,  equal  in 
colour,  brilliancy,  or  durability,  to  the  best 
pr''p;ued  from  lapis  lazuli,  and  which  may  be 
afforded  at  a  cheap  rate  ;  the  gold  medal,  or 
♦liirty  gnilicas.  'ihe  conditions  arc  the  same  as 
in  the  [ireceding  premium  for  the  red  pigment. 

105.  Analysis  ok  Bimiisii  IMini  rai.s. 


diate  application  of  the  col(jiiring-n).Tft('rfo  the  To  the  person  who  shall  communicate  to  the 
cloth,  equally  beautiful  and  durable  wkh  the  Society,  the  most  correct  analysis  of  any  mi- 
red colours  now  generally  procured  from  de-    ncral  production  of  Gre.at^Britaiii,  hitherto  ei- 


C'jclions  of  madder  ;  the  gold  medal,  or  fhirty 
guineas.  Ccrtijiaites  that  Ihe  above  process 
hat  been  adviititagcou.sly  used  on  ten  pieces  of 
calico,  each  iwenty-nnc  yards  or  upward.>  in 
length,  one  piece  of  the  calico  .so  printed,  a 


ther  unexamined,  or  not  examined  with  accu- 
racy ;  the  gold  medal.     The  analysis  and  suf- 
ficient s]>eciineiis  to  be  produced  to  the  Society 
on  or  before  the  fir.-.t  I'uesday  in  Jan.  1805. 
10(5.    S lAic A m  Marble.     Totheperst»« 


"Premiums  in  Chemistry,  S^'c,  \0*T 

who  sliall  discover,    within  Great-Britain  or    with  ten   pounds  weight  of  the  composition. 


Jrclaud,  a  qnarrv  of  white  in.iri/le  fit  for  the 
purposes  of  stfatuary,  and  cqu.il  in  all  respects 
to  tiiose  kinds  nuw  imported  lioin  Il.ilv  ;  the 
gold  medal,  or  one  hundred  pounds.  \ 
block  of  at  least  three  feet  in  length,  two  in 
height,  and  two  in  widtli,  witii  an  account  of 
the  sitijalion  of  the  quarry,  and  cert(/ica(«  of 
its  possessing  considi»ra!)le  extent,  to  be  pro- 
Juced  to  tlie  Society  on  or  betore  the  first  Tues- 
day ill  February,  180.1. 

iV.  U.  Ill  Older  Vj  prevent  useless  expense 
or  trouble  to  tiieelaiii).int  in  fjrwardiugso  large 
a  block,  tile  Society  will  be  ready  to  evamine 
any  smaller  speciiucn  of  the  niiirble.  aud  ex- 
press tiieir  opiiiiou  of  its  value  to  the   candi' 


on  or  beicne  liie  tiul'l  uesday  in  January,  180.1. 
111.  llf  USING  Ui.orK-Ti.v.  To  ilie  jier- 
son  who  shall  discover  to  the  Society  tiie  best 
method  of  purifying  or  refining  block-tin,  so 
as  to  render  it  lit  for  the  finest  purposes  to 
which  grain-tin  is  now  applied,  and  not  higher 
in  price ;  the  gold  medal,  or  iifty  guineas. 
Ccrlificates  that  not  less  than  three  tons  have 
been  so  refined  or  purified,  with  a  full  detail  of 
the  process,  and  a  quantity,  not  le«s  than  on« 
hundred  weiuiit,  ot  the  tin  so  refined,  to  be 
produced  to  t!ie  Society  on  or  bclore  the  first 
Tuesday  in.Tanuary,  130.>. 

11.'.      tjL.vziNG   J-",.\innrx-WAnE   with- 
ovr  Lead.     To  the  person  who  shall  discover 


date   belbre  the   block  requ;fed  by  the  above  to  the  Society  the  chea|(e;t,  safest,  most  dura- 

prciniuHi  is  produced.  b!e,  and  most  easily  lusible,  composition,  lit 

107.     I'nF.f'Ait.viioy  OF  Sui.rnumc  Acid  fo,-- the  purpose  of  glazinjj  the  ordinary  kinds 

rnoAi  Sii.PiiUH  WITHOUT  thk  Usi   or  .-.ny  ol  earthen-ware,    without  any  prep.iration  of 

Nrrnic  Sam.     To  t!ie  person  who  shall  pre-  lead,  and  superior  to  any  hiiherlo  in  use;  the 

pare  the  largest  quantity  (not   less  tlian  one  gold  medal,  or  thirty  guineas.     Specimens  of 

f(in)  of  sulphuric   acid  iroiu  sulphur,  witliout  the  ware  so  glazed,  with  proper  ccrtipcatcs  of 

n;iy  nitric  salt,  oi  a  specilic  gravity,  not  in-  its  having  succeeded,  and  a  sample  of  the  ma- 

ferior  ti)  the  best  sulphuric  acid  of  cominerce  ;  teriais  made  use  oi,  to  be  produced  to  the  So- 

the  cold  medal,  or   (illy  guineas.     Ccit'[ticatei  ciety  on  or  l<elorctiie  lirst  Tuesday  inFeb.  J80.5. 

that  not  Ic;..-  than  thf  above  quantity  ol  such  lU.      Ilf.ii.viNG  C'WPhn  n.o.M  im.  Oiti-;. 

an  acid  has  oecn    prejiared,  together  with   a  To   the  person  who  shall  discover  to  tlic  So- 

Sample,  to  be  produccu  to  the  Society  oq  or  ciety  the  best  method  of  separating,  jiurifying, 

before  the  (irst  luejday  in  January,  1805,  and  refining  copper  from  the  ore,  so  as  to  ren- 

103.     Pkpp,\ra7I0n    of  avv    ai-iiamnf.  dcr  it  fit  for  the  finc-t  purposes  to  which  fine 

OR    KAninv   Xuii.nr.     To  the  pursou  who  copper  is  no\v  ajiphcd,  and  by  a  process  su- 

sliall   pre[»are,    in   fJreit-Pr.uiii,  the    largest  penor  to  any  hilhrrto  known  or  in  use,  and  not 

fluanfity,  ijoi  jess  than  onu  hundred  weight,  of  higher  in  price  ;  the  gold  medal,  or  fifty  gui- 

Htiy  salt   of  nitric  acid,   with  either   eaitlis  or  neas.     C'crf//;cat(.-.s  that  not  less  than  tin ce  tons 

alkalies,  by  a  method  superior  to  and  as  cheap  have  been  so  prepared  or  refined,  and  a  quiin- 

_as  tho«e  hitiierlo  practised  ;  the  sold  medal,  or  tiiy  not  le.-<s  than  one  hundred  weight  of  the 


pile  hundred  guineas.  Ccrtijicuta ot'  the  above 
quantity  having  been  prepared,  and  a  sample 
pf  not  less  than  iiolb.  to  be  produced  to  the  So- 
cietyon  or  before  the  last  Tuesday  in  January, 
180.). 

10').  Fine  Bar-Iriiv.  To  the  person,  in 
CJrcat-Kritaiii,  who  sh;.ll  make  the  greatest 
quantity   of  {jar-iron,  not  less  than   ten  tons. 


copper  S.J  rehned,  to  be  produce<i  to  the  So- 
ciety on  or  bclore  the  fir:.t  ruf>day  in  Feb,  180,"». 
Ilk  .AFiNi  R  xiocicAi  AIai'  ur  F.xci.and 
AVD  VVai.i  s.  To  the  person  who  shall  com- 
plete and  publish  ap  accurate  miiieralogical 
map  of  Kngland  and  Wales,  on  a  scale  ut  not 
leis  than  ten  miles  to  nn  inch,  contuiniiig  an 
account     of     the   situation    of    the    dillerenf 


with  coal,  from  coak-pigs,  equal    in   quality  mines  fherein,  ami  describing  the  kinds  ol  mi- 

to  the  best  iron  imported  Irom  Sweden  or  Tlus-  ncrals   tlience    produced  ;  the  told  medal,  or 

5ia,  and  as  lit  for  converting    into  steel  ;  the  fifty  guineas.     L'citijicalii  of  liie  accuracy  of 

Jjold  luedul,  or  iitty  guineas,     S.imples, not  less  such  map,  together  with  the  map,  to    be   pro- 

Jhan    one  hundred   weight,    wiiii    ccrtificitci  duccd  to  the  Society  on  or  betore  the  first  I'ues- 

tliat  the  whole  quantity  is  of  equal  quality,  to  day  in  February,   180.'i.     The   map  to  remaiq 

be   produced  to  the  Society  on  or  before  the  the  property  of  the  Society, 

fir.'t  Tuesday  ill  January,  IbO.^i.  115.   Mi nkrai.ock.ai.  INIat  op  InFi.ANn. 

110.     Phi  iiiiviKO  Ikon  FiiOM  Ri;sr.    To  Tlie  saiijo  premium  is  ollercd  for  a  mmoralogi- 


the  person  who  sliall  invent  and  discover  to  the 
jSoticfy  a  cheap  coiiiposiiion,  superior  to  any 
How  in  usf,  which  sliall   etleclually  preserve 


cat  map  of  Irehmd,  on  similar  conditions. 

Ilti.   !\IiM  iiAi  (Kill  Ai.  .Map  oi  Scon,  wo. 
The  .same  premium  isplfered  tor  a  muuralugica) 


frought  iron  from  rust,  the  gold  "medal,  or  map  of  Scotland,  on  similar  condition.s. 
nfiy  guinrit.-".  A  full  descriptiim  of  the  mcthoij  117.  \a  ivrai.  Hisronv.  To  the  nlllh«r 
cf  preparing  the  composition,  witlnTrti^rrtfcn  who  kIuiH  publish,  in  the  year  IHO I,  the  imtu- 
fhal  it  ha.ssti«)d  at  least  two  veMrs  unimpaired,  ral  history  of  any  coinily  in  Kni^laml  or 
Uui- exjK.std  to  the  atmi>  "pliere  iliiring  the  Wales;  the  geld  medal,  or  filly  guima>.  U 
^holi;  time,    to  be  iiroduteil  to  the  Sociely,  is  retjuired  that  the  .sevenil  natural  produ--tiM»i«, 


103 


Premiums  in  Polite  Arts. 


wlit'iher    animal,    or    vegetable,   or  mineral,  pobition,  ol  live  or  iuore  Tiuman  fipTiTej  ;  tfi© 

■peculiar  to  the  county,  or  loiind  therein,  be  heieht  ot  the   principal   iigdie  net  less  .tl.an 

larcf'uUv   and  specilicaliy    arraniied   and  rie-  eight  inches ;  to  be  produced  on  or  belore  the 

scribed," in  order  that  the  public  niny  be  enabled  third  Tuesday  m  i'eb.  1803  ;  the  gold  pallet, 
to  i»id"e  wiiat  arts  or  laaniilactures  are  most        li.1.     For  the  nest  in  Uient;  the  greater 

likely  lo  succeed  in  ^'ich  county.    'Ihe  work  to  silver  pallet, 
be  delivered  to  the  Society  on  or  belore  the        Iciii.     DnA^vrvc  j.vd   Evrp,»vr\-G.      To 


last  Tuesday  in  January,  1^05. 

PREMIUMS  IN  POLITE  ARTS. 
113.     IIoNonAnv  Prfjiiujis  yon  Dbaw- 
iN-n,    BY   NoiuLiTY.     F"jr  the  best  original 
"dr^uvin?,  of  any  kind,  by  young   gcntleiVien 


the  person  who  shall  coiaplcte  the  he.-t  original 
drawing  and  engraving.  The  design  nnd  en-? 
gravin.H  to  be  executed  by  trie  same  artist,  and 
prcdi:ced  to  the  Society  on  or  belore  the  first 
Tuesday  in  February,  180.");  the  gold  medal. 
It  is  required  that  (he  drawing  snid  two  iiur 
pres.-!ons  of  the  engraMng  be   j  roduced,  and 


under  tlie  age  ol'  tv.enty-oue,  sons  <yr  grand-    remain  the  property  oj  the  Society 
sons  of  peerh,  or  peere^hcs  in  their  own  right,  »         ^ 

of  G-ent-Britain  cr  Ireland,  ro  be  produced  on 
ex  belore  the  lirM  Tuesday  in  March,  1803  ;  the 
honorary  medal  of  the  Society  in  go'd. 

It  P.  *  The  same  in  silver  for  the  be.tcopy. 

1'S,  I '21.  The  same  preiuinros  vM  be  given, 
on  the  like  conditions,  to  young  ladies,  danph- 
ter.s  or  grand-daughters  ofpeer":,  or  pcf-resses  in 
their  own  right,  of  Great-Britain  or  Ireland. 

It'i.       IIONOUARY  PrFMII'MS  FOR  DhAW- 

i.vo,  PYGF.VTi.rMEN.  For'ihe  best  original 
drr.wjng,  of  any  kind,  by  young  gentlemen 
iinder  the  age  of  (wenty-one  ;  to  \)e  produced 
gn  or  belore  the  first  Tuesday  in  IMarch,  1805  ; 
tlie  gold  medal. 

li';;.     For  the  best  copy,  the  silver  medal. 

124,    193.      The  same  premiums  will    be 


loo.  Livj-  Engh  AvrNCsOFLANnsoAPrs. 
For  the  best  line  engraving  of  a  landscape, 
published  in  tlie  year  1804,  the  size  of  the  en-? 
gra^■ing  not  lets  thiin  eighteen  inches  by  loerr 
teen  ;  the  gold  medal.  To  bo  prodicfd  to 
the  Society  on  or  he.'ore  the  last  TuesdHV  in 
January,  1803  ;  and  (he  inif.ression  to  which 
the  premium  is  adjudged  to  rciuain  the  prcr 
per*y  of  the  Society. 

lo-l.  For  the  next  in  merit ;  the  silver  me- 
dal, on  similar  conditions. 

1S3.  LiNi-  EscnA  viNGs  or  HrsTORicAt. 
Si'Bjrrrs.  For  the  best  line  e7igraving  pubr 
lished  in  the  year  1804,  cf  an  hi.^torical  snbr 
ject,  the  size  of  the  engravin'^  not  less  thi^n 
eighteen  inches  by  fourteen;  ife  gold  medal. 

136.  For  the  next  in  merit ;  the  silver 
medul.     Conditions,  &c.  the  same  as  in  classes  ' 


J.ven  for  drawings  by  youn^  ladie 

.v.  B.  A<  the  foregoing  hanorar3'  premiums  lo.'j  and  lo-J. 

are  intended  only  for  such  of  the  noh;l:ty  and  137,  133,  139,  140.     The  same  premiums 

gentrv  as  111a v  hereafter  bec^ii-.e  potions  or  pa-  are  extended  one  year  farther, 

tropes.sci  of  (lie  arts;  persons  prutessing  ?ny  A'.  B.  It  is  not  necessary  in  the  classes  of 

bran*  h  of  the  polite  arts,  or  any  business  de-  line  engravings,  for  the  artist's  name  to  be  rou- 

nendent  oil  the  aits  of  design,  or   the  sons  cr  cealcd.    The  first  nquafortis  jiroof  of  the  above 


W 

tjaughters  of  such   persons,    will   not  be  ad- 

ijlted  candidates  in  these  classes. 

126.  PnAwixcs  or  OrTiiviS.  Forthe 
be.-t  outline,  alter  a  cast,  in  plaster,  of  the 
Venus  de  Medicis,  by  persons  of  cither  sex, 
under  the  age  of  sixteen,  the  figure  not  less 
th.m  eighteen  inches  ;  to  be  produced  on  or 
before  the  las(.  Tnesda^-  in  fcbruary,  1805  ;  the 
greater  silver  pallet. 

1  '.7.  For  the  next  in  merit ;  the  lesser  silver 
pallet. 

li!8.  Drawincs  of  L^'^D8CA^ES..  For 
the  beit  drawing  in  water-colours  of  u  land- 
scvpe  after  nature,  not  less  than  cighteea 
inches  by  twelve,  by  persons  of  either  sex, 
bnder  twenty -one  years  (>f  age,  to  be  produced 
on  orbefure  the  last  Tuesday  in  February,  1803; 
the  gold  pallet. 

129.     fur  (he  next  in  merit,   the  greater 
liver  pallet.     K.ich  candidnte  niu.st  mention, 
on  the  front  of  the  drawing,  whence  the  view 
■UBS  taken. 

I.'IO.  Ifi.sTORirAT.  Prawi>o«.  Forthe 
be»J  li  storicai  drawing,  l.iiig  an  original  coiii- 


1' 
platfs   are  required  to  be    sent  in  with  the 

fni.slied  impression,  and  certifatai  that  the 
etchings  arc  the  entire  work  oi  the  candidate. 
The  aquafortis  proof  also  to  remain  the  pro- 
perty of  the  Society. 

i'11.  Model  iv  Cfay  on  Ptv^sttr. 
For  the  best  model  in  clay  or  plaster  of  an 
ornamental  design  for  the  purpo.^e  of  cn.bel- 
lishing  works  of  architecture  ;  the  silver  mednl 
or  twenty  guineas.  To  be  prodi:ced  to  the  So- 
ciety on  or  before  the  last  Tuesday  in  January, 
1PQ5.  The  model  not  to  be  IcjS  than  thirty 
inches  by  twelve. 

112.  Pffspfctive  Drawings  of  AIa- 
CHIM5.  Forthe  best  perspective  drawing  of 
machines  by  persons  under  twenty  one  ycari 
of  age  ;  the  greater  silver  pallet.  To  he  pro- 
duced to  the  Society  on  or  before  the  last  Tues- 
day in  January,  IBO.V 

iiS.  For  the  next  in  merit;  the  lesser 
silver  pallet,  on  similar  conditions. 

111.  EvGRAviNG  ON  Wood,  or  Mft.*!. 
F-TOCKs,  &c.  For  the  best  engraving  on. 
wood  ur  metal  blocLsj  or  an}'  otlitj  matcsiuljf 
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to  t1i*t  tiic  same  Lc  rentlcred  cap.ib2e  of  con,- 
pojit'.uu  with  the  letter  ;jrC3<i,  of  aj»y  allegcrital 
or  oriirr  SviOject  Si.ited  tu  the  embeliu-iiiueat  of 
Ictter-prts-,  the  gold  p.illot. 

11.5.  For  tLt  next  in  merit,  the  greater 
silver  pallet.  Two  or  more  iuiprcssioiii  alo'ig 
With  the  li'.ockto  be  produced  to  the  Society  in 
ijr  bciore  the  first  Tuesday  ">  February,  180.>. 
'I be  impressions,  but  not  tiie  block,  to  remain 
the  propeny  of  the  Society. 

I'lT).  BBONZks.  For  the  be^t  dni[:ery 
figure  or  ijroapcast  in  bronze  ;if  asiujie  figure, 
jiot  Ic'jS  thdn  twelve  inches  liigli ;  and,  if  a 
group,  not  le»s  tiian  nine  inches;  and  which 
will  require  the  least  additionHl  laboer  to  re- 
pair ;  t:ie  gold  nicdal,  or  the  silver  luediil  and 
twenty  gv.iiioa-i.  'i'lie  cast  to  be  exiubiled  to 
the  bocietv  before  it  is  bcgi.u  to  be  repaired, 
with  the  original  figure  or  groi  p,  on  or  bclore 

t!ie  first  Tuesday  in  FobruHry,   1803,  together 
vith  a  mil  txjilanhtionot  the  wiiole  proce-s. 
147.     OnxAMLNTAT,  Drawings  top.  Ar- 

ciiiTi':cTcr..\i.  Disif.Ns.     For  the  best  urna- 

meutal   drawing  for  the   pnrpofe   of   cuibel- 

ll-hing  arthitectural  designs  ;  a  silver  ii;edal- 

lion  with  the  lollowing  engraved  inscription  : 

The  I'rcmiam  given  b\i  Ihc  ioci'.tii  j'ur  the   lln- 

vbiircf^einciit  of  Artf,  Mat,itJ';tctunf,  oiid  ('()«i- 

vieree,  in  covj'ormity  to  the  IVill  oj  John  btcck, 

of  Hamjislead,  ]■>(/.      'JTie   drawing   to  whiyh 

fhe  premium  is  adjudged  to   remain  the   |  ro- 

jjertv  of  the  Society  ;  and  to  be   produced  to 

the  Society  on  or  before  the  second  '1  uciday  in 

February,  1805. 
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rREMni3\IS  FOR  ENCOl'RAGTXG  AND 
IMPROVING  MANDFACirUhS. 

l-)8.  Machine  ron  cMtDiNO  Sh.k.  For 
|he  hfst  machine,  superior  to  any  now  in  u»r. 
iorcarding  waAte  silk  eipi<dly  well  iis  hy  ijarid; 
to  be  produced,  togctlier  with  a  Sj  ecniicn  of 
the  cai dings,  on  or  belore  the  first  Tuesday  in 
November,  180-t;  the  silver  medal,  or  twenty 
f  uincas. 

149.  CioTii  moji  Hop-sT.M.K?,  '\c.  To 
the  person  who  shall  produce  to  the  Society 
fhe  greatest  quantity,  not  less  than  thirty  yanls 
cf  tloili  i.t  least  tweiily-je\en  incluN  wide, 
mad*?  in  Gr»'at-Drit-iin,  of  hoji-stalk-s  or  Lines, 
or  other  raw  vegetable  substance?,  the  produce 
{if  Gr^at-iirituin  or  Ireland,  superior  to  any 
liitherto  manufactured  from  such  subitanees, 
and  which  can  be  generally  ali'urded  as  cheap 
as  cloth  of  eipial  quality  ami  appearance  now 
mad';  from  hcinn,  flax,  or  cotton,  and  much 
finer  in  quality  than  any  hitherto  mKnut':.ctiired 
in  Englaiui  Irom  hop-stalk",  &c.  ^  the  gold 
iucdHi,  or  ihirfv  g'diieas.  One  poond  ol  the 
thr'iHd  nf  whicli  the  cloth  is  made,  rnd  thirty 
y»rdi»  of  the  clotli,  together  with  jirojR'r  rcifi- 
Jcattf  that  the  whole  is  manufactured  f'lom 
-aop-st  lUu  01  buic^4  6cc.  to  bv  produced  to  the 


i^ocict^- on  or  before  the  first  Tuesdaj*  in  De- 
cember, 1804. 

iV.  h.  'i  i.e  Society  i"?  already  in  the  posses- 
sion of  cloth  made  in  Kngiand  /rom  bop-stalks 
or  bines,  which  may  be  mspecltd  by  applica- 
tion to  the  Housekce{ier. 

l.")0.  Wicks  ron  Candt.fs  or  Lamt**. 
To  the  per«on  who  shall  discover  tn  th£  Society 
a  method  of  manufacturing  uop-staiks  or  binev. 
or  any  other  cheaj)  material,  the  growth  of 
Greai-Britain,  so  as  to  render  them  equally  fit 
for  the  purpose  of  supplying  the  jilactof  cot- 
ton, for  wicks  of  candles  cir  taa\\ii,  ;  t^venty 
guineas.  Samples,  not  less  tliau  live  pound* 
weight,  of  the  v.ick  so  prepared,  to  be  produced 
to  the  Society,  with  ct'/tj/jcafw  that  the  whole 
qui.utity  is  equal  in  quality  to  tho  Bample,  tm 
or  befoic  the  second  Tuesday  in  Jan.  180/). 

1,J1.       P.VPrR   iJiO»I  RAW  VLCFTABI.t  SVE- 

STANCFS.  To  the  jip-.son,  in  Great-Britain, 
vho  shall,  between  the  fiiit  of  .Tauuavy,1804, 
nnd  the  first  of  .Tanuary,  1805,  make  the 
gieatest  quantity,  and  of  the  best  quality  /not 
less  than  ten  leaiu-*),  of  good  and  uiclul  ()aptT, 
irom  raw  vegetable  stibstance.s,  the  piodiite  of 
Great-E:itain  or  Ireland,  oi  whscli  one  h'.m- 
dred  weight  has  not  been  used  in  mamifacfrj- 
ring  |iaper  previous  lo  January,  IKflJ,  supciior 
to  any  hitherto  inanuiaciured  fiom  such  fub- 
stances,  and  Mhich  can  be  gencialr,-  aflbidcd 
as  che;<p  jui  paper  of  equal  quuhiy  and  aj- 
pearance  now  made  iroiarcgsjtweuiy  guujra.-». 
K.B.  1  he  object  ol  the  bcciuiy  bcipgio  add 
to  the  number  and  quantity  ol  law  material* 
used  in  this  :!ianul:uti:re,  itis  ;hcir  wch  io  in- 
cliidc  every  usfful  so:i  of  paper,  aiid  lo  jntro- 
<luccsuch  natural  pioducLsaiscan  be  easily  ::nd 
clieafiiy  procured  in  great  quantilies.  'ihc 
Society  arc  in  pos:-ession  of  two  volumes  con- 
taining a  great  variesy  of  ^pccilnens  of  paprr 
iii.'de  l.om  raw  \e^e!able  substances,  ilz.- 
neltlcN,  ['Otaioe-haum,  poplar,  hop-bines,  fiLC. 
whit  !i  volumes  may  be  insper;f>d  bv  jtiy 
peisf  n  r.n  ap-plicaUon  to  the  lloi;.>ekceprr. 
Cerlij.CiUis  of  the  making  such  paper,  flnj 
one  I  cam  of  the  jiaper,  to  be  produced  on  or 
before.  ll:c  last  Tucsdi"y  in  January,  1  "Oj. 

l.'j'J.  TiiAN-^rAHtNT  Papi  R.  I'o  the  prr- 
son  who  shall  di.scc'ver  to  the  Society  a  method 
of  maki.ig  paper  from  the  pulp  that  shall  It: 
perlectly  iianiparenf,  and  of  a  substance  and 
l)ody  equal  tn  foolscap,  thai  shall  ttkc  bnd 
bear  common  writing  ink  with  the  samcfecilily 
and  con crincss  as  writing-], Hper  gcnerallv  m 
use;  ilie  silver  medal,  or  tweniy  puineu.*, 
Ccrtijiculvs  of  the  ninkiiig  such  papri,  au  nc- 
coiiiit  of  the  piocc*s,  BU(1  <uie  rci.iii  of  the 
jKiper,  to  be  produced  oii  or  befiue  the  second 
Tuesday  in  Januaiy,,  18Q5. 

Ij;].       ClIIXl.'^      l*.VTTfR!»S     FOR     CAtlTrt- 

PniNTF.ns.  For  the  be^loiiginal  pattern  in<» 
new  la.sfe,  of  Ij^ihl  or  db'k-giound  chinl»  Jor 
gariueiit-woik,  lit  for  the  purposes  of  calico 
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firinters,  by  persons  of  eiihcr  sex ;  tlic  gold 
Bcdiil.  'lo  he  produced  to  the  Society  on  or 
before  ihe  .'•econd  Tuesday  in  January,  1803  ; 
the  {KiHCiQ  to  which  the  preniiuui  is  adjudged 
to  reuuiiu  tlie  piOjierty  oJ  the  Society. 

l.Vl.  I'ur  ihe  ncvv  in  merit;  the  silver 
mediii,  onsiiuilar  cundilioAa. 

155.  Coi'i'tit-i>r  ATE  P.*TTERKs  Fon  C  V- 
Mfo-PRiNTLRS,  For  the  best  pattern,  in  a 
new  style,  til  lor  the  puqjosesof  caiico-piiiKcis 
for  ganucm-work ;  the  saver  medal.  I'o  be 
produced  to  thie  Socie(y  on  or  belore  tlic  second 
Tiiesday  in  .Tnr.uar\-,  "^IbOd.  Tne  paitcin  to 
whK-li  the  premium  is  adjudged  to  reniaiji  the 
property  of  tlip  Society. 

PREMIU-US  L\'  MECIUNICS, 

156.  Grsi'OWDER-Mii.i-s.  To  the  person 
wiKV  iu  the  year  lii04,  shall  invent  and  bring 
to  per'iiclion'the  luost  eifectual  method  of  so 
conductmg  the  works  of  guupowder-inilis,  in 
the  Uisuiess  of  inakiag  guupov.  der,  as  to  pre- 
VLi>t  explosion ;  the  gold  medal,  or  one  liun- 
dicd  iiumcas.  Ccnijiculcs  and  accounts  of  tlie 
method  having  been  put  in  practice  la  one  or 
luore  ;ijinpo\vcier-i;ulls  jn  tins  kin;;doiii,  and  that 
it  proiiii.-es,  in  t!io  opinion  of  tiie  best  judges 
conceioed  in  such  works,  to  answer  the  pur- 
p().-,2  imcnded,  to  be  produced  to  tlie  Society  on 
or  before  the  hrstTuosday  inFeb.  180.">. 

A',JJ.  As  an  encouragj.iicat  to  persons  to 
turn  llieir  thoughts  to  improvements  of  this  na- 
ture, it  any  should  be  made  on  the  present 
method  ol  coiuiuclini:  t!ie  business  of  gunpow- 
flt'T  is:;kinjr,  which  lall  .^hort  of  the  total  ]ne- 
■wtiiti'jn  ot  expl  .'sion,  lad  tluy  are  sent  to  tlie 
ISocicSv  I'Tthf  s.ke  of  humanity,  the.  papers  io 
seat  in  wil!  receive  due  con;  idLTali<j:i,  and  such 
i.a4inty  or  j-cwaid  will  be  bestowed  thereon  a.s 
riiry  appear  to  merit. 

i;j7.  Tit.^  ^■^•rr-I^-£Tn^•Mr.^•T.  To  tlie  per- 
•T.»  who  sh;dl  invent  and  produce  to  the  Society 
a  ci^ -ip  fU'l  portable  transit-instrument,  v.liich 
rsav  c.itUv  Ijc  converted  into  a  zenith-sector, 
t:;pable  oY  being  accurately  and  expeditiously 
adin>ted,  for  the  purpose  of  tinding  the  lati- 
tudes and  l-.Migiludes  of  places,  and  superior  to 
stay  poi tabic  trait-it -instrument  now-  in  use; 
the  iiold  nicd.il,  or  forty  guineas.  To  l)c  pro- 
di.i-  d  on  or  belore  tiie  lastTiiesday  in  Jan.  180.7. 

l.")8.  T' :.!%•«.  WiiAi  IS  BY  M.E  Gi'n-Mar- 
po'.y.  To  the  iicrson  who,  in  the  year  loOl, 
siiall  .strike  the  greatest  number  of  whale,  net 
iew'.r  than  three,  with  th:3  gun-hirpoon  ;  ten 
cuineas.  rioper  c.iiyiaiUf  of  tlies(rikir>gsudi 
T>.l:a?e-',  and  that  lliey  were  actually  taken  in 
the  ve.ir  IJ'.Ol,  .,;-^iH'd"  by  the  master,  or  by  the 
r.iate  when  the  chtirii  is  'made  by  llie  iiiaMer,  to 
be  produced  to  the  Society  on  or  iKiore  the  last 
Tue^dav  in  Oecomber,  10()4. 

1;Vt."F\MHv  >Jm.i..  To  the  prrstm  who 
shuUui^.•nl  an(k  produce  fothe  Societs  the  best- 


constructed  mill  for  grinding  com  for  tlie  ucp 
of  private  faiuilics,  or  parish-poor  ;  the  con- 
struction to  be  sucli  as  to  render  tlic  working  o( 
the  indl  (;asy  and  expeditious,  and  tuperior  to 
any  hitherto  in  use  ;  the  gold  medal,  or  thirty 
guineas.  The  r.iiU,  and  caiiJicuti'S  of  its  having 
been  u<;cd  lo  j;.'ood  effect,  to  be  ])roduccd  to  the 
Society  o!>  or  before  the  first  Tuesday  in  Feb. 
1R0.">.  Clicapness  and  simplicity  will  be  con- 
sidered as  esbtnlial  ])arts  of  its  merit ;  and  the 
ijiillj  or  the  model,  to  ren^ain  witii  the  Society. 

ICO,  i\lACiiiN:;  FOR  raising  Coai.s,  Oi'.r, 
&c.  6;c.  To  the  person  who  shall  invent  u 
machine  for  raising  coals,  ore,  ice,  from  mines, 
.superior  to  an^-  liitlierto  known  or  in  use,  and 
which  shall  produce  the  effect  at  a  less  cxpeiL*;* 
than  those  already  known  or  iji  use  ;  the  gol4 
lufdal,  or  fsity  guineas.  A  model  of  the  mu.^ 
chine,  made  on  a  .scale  of  not  less  than  one  iiicli 
to  a  foot,  witli  a  ccrtij.catc  that  a  machine  ai 
large  on  the  sa;ue  construction  has  been  advan- 
taiicously  used,  to  be  produced  to  the  Society 
ca  or  before  t'ie  .second  Tui'-sday  in  Feb.  1805  . 

IGl.  Improved  \VAi.KiNC,-Vf hkee  or 
Crax:.  To  the  person  wlio  shall  invent  an 
improved  walking-wheel  or  crane,  on  ■which 
the  weight  and  power  of  any  person  or  per- 
sons siiall  be  applied  with  the  greatest  safety 
and  eiicct,  and  ;(>  contrived  that  the  power  caq 
he  varied  according  to  the  greater  or  lesser 
weight  lo  be  raised  or  lowered  ;  the  gold  iiiCr 
dal,  or  thirty  guinea.^.  The  model,  on  a  .scale 
of  not  less  than  one  inch  to  a  foot,  with  a  prq- 
per  certificate  that  the  machine  r.t  large  has 
been  cuiployed  to  good  eilt  ci,  to  be  produced 
ti)  the  Society  on  or  before  |he  second  Tuesday 
in, February,  18'?5, 

16.'.  Maciii.m.  for  IImsing  Watfr, 
To  the  person  who  sliail  invent  a  machine  on  4 
belter,  cheaper,  and  more  MUiple  construction 
than  any  hitherto  known  or  in  use,  lor  raising 
water  out  of  well.s,  ixc.  froiii  a  depth  of  not 
less  than  fnty  feel  ;  the  gold  medal,  or  forty 
guinciis.  Ca-tif<rulcs  of  the  performance  of 
the  iiiachine,  and  a  model  of  it,  on  a  scale  of 
not  less  thijn  one  inch  lo  a  fool,  lo  be  produced 
to  (he  Society  on  or  bf-d'ore  the  first  Tuesday  iq 
February.  I8O.1. 

1<).5.  Ei  M  Pii'F.s.  To  the  person  «bo  shall 
invent  and  di.-.cover  to  the  Society  a  substitute 
for  the  elm  l-'ipes  now  in  coumiop  use  for  the 
conveyance  of  water,  which  shall  be  cheaper, 
equally  eifectual,  and  more  durable  than  any 
heretofore  employed ;  the  golij  medal,  or 
thirty  ixuineiis.  Jt  isrcquirefj  <hat  one  of  the 
pii)es  >(•  enijiloyed,  an  ijccuraie  account  of  the 
melhoil  used,  and  every  expense  attending  it, 
toL'elher  with  s::lisfactory  accounts  of  its  bchig 
eifectual,  he  delivered  to  the  .Society  on  or 
before  the  second  Tuesday  in  January,  1805. 

I'.il.  ExriNfivisuiNC  FiRis.  Totheper.son 
)vho  shall  produce  lo  the  Society  ihe  br-'t  aii(l 
most  i!lleclual  me'.hod  of  procuring  an  iiume- 
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^iatp  "iuppiv  of '.vatcr  In  ra=e  of  fire,  or  for  ilie 
inp;m>  bcsicairulalcJ  lo  prevent  or  extinguish 
accidental  lires  in  builiim^-,  superior  lo  any 
now  in  uso  ;  the  gold  medal,  or  thirty  guinea*. 
CiTtificatc!:  of  the  nitthod  having  been  prac- 
ticed" with  success,  with  a  full  description 
thereof,  tg  be  delivered  to  the  Socieiy  on  or 
Uifore  the  st?cond  Tuesday  in  Jan.  18C».5. 

165.  IJoni.vr.  akd  lil..^srI^•G  Kocks.  To 
rtie  person  wtio  shall  discover  to  the  Society  a 
more  siuiple,  cheap,  and  expeditious  method 
than  any  hitljtrto  known  or  ui  use  of  boring 
ftnd  blasting  rocks  in  mines,  shafts,  w<?lls<  lYc.  ; 
the  gold  medal,  or  thirty  guineas.  Ccrtijicatts 
of  the  melliol  having  been  practised  with  suc- 
cess, with  a  full  dcsLiipiion  ihcieot',  lo  be  de- 
livered to  the  Socieiy  on  or  befoic  the  lir»t 
Tuesday  in.Taauary,  180.). 

166.  HK.\nNO  Rooms  ron  the  pvn* 
tours'  OF  !\f.\Nur.\rTi-uhKS.  To  tlic  person 
who  .^Uall  invent  and  discover  to  the  Society  a 
method  of  heatini;  rooms,  superior  to  any 
liithcrio  known  or  in  use,  and  at  a  moderale 
expense',  for  the  purposes  of  painters,  japan- 
ners,  and  other  manufacturers,  so  as  to  avoid 
the  necessity  of  iron  or  copper  tunnels  ^oin^ 
th.'ough  the  rooms  to  convey  the  smoke, 
tihercby  the  danger  from  such  tunnels  may  l)e 
prewniod  ;  the  gold  medal,  or  forty  guineas. 
A  model,  or  complete  drawing  and  descrip- 
tion of  the  nu-tliod,  with  rctt[tiaiU.<  that  it  lias 
been  «ucccssfully  practised,  to  be  delivered  to 
the  Society  on  or  betbre  the  last  Tuesday  in 
March,  1K0.5. 

167.  I.MPRovED  Vevtit-ation.  To  the 
person  who  shall  invent  and  produce  lo  the  So- 
ciety a  mode  of  permanently  ventilaliu'.^  tl.'c 
apartments  in  hosititals,  workhous«.:s,  and  other 
Crowdcil  place*,  »u[)erior  to  any  now  kno.vn 
or  used  :  the  gold  medal,  or  filiy  guineas. 
A  m'>del  of  the  apparutus,  and  a  lull  account 
t(f  the  means  by  which  the  effect  has  been  |>ro- 
duced,  with  pro[)erfcrtf/iCj<t'j«,  to  be  delivered 
to  the  Soei'ly  on  or  before  the  last  Tuesday  in 
February,  1807. 

168.  I'nKVF.N'TlNO      ArCIDF.NTS      FROM 

1I';ksks  rALi.iNT,  with  Two-withKi.Ki) 
CvnniAGKS.  To  the  perxm  who  sliall  invent 
anil  produce  to  the  Society  a  nielhod  superior 
to  any  hitherto  known  or  in  use,  to  iirevent 
accidents  from  the  falling  of  hor.ses  with  two- 
wheeled  carriages,  especially  on  stiip  decli- 
vities ;  the  silver  medal,  or  Hflcen  guineas.  .V 
model  of  the  ajiparatuj,  and  a  full  account  of 
the  means  by  which  tlie  effert  has  been  pro- 
duced, with  |)roper  cci-liftcatif  that  the  same 
La<  bfi.'Q  used  with  success,  to  be  delivered  to 
the  Socieiy  (>n  or  before  the  second  Tuesday  iu 
January,  180.5. 

1G9.  I>ipnovi:«G  TinvpiitF  and  othfr 
Il'MD*.  To  the  [wrson  who  shall  discove-- to 
the  Society  (he  i:io^t  ttFcctual  and  cljeipc-it 
iBcthwd,  verified    b^   actual  expenmeuts,  of 
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couibiiuug  the  materials  ordinarily  employed 
in  uuiking  or  re[iairing  roads,  st>  asio  toiiutlieiu 
of  the  hardest  consijience  by  their  ccmenung 
properties,  or  by  an  artiiicial  nuUuie  oi  earll^ 
*tones,  .\c.  altered  by  heal  or  any  oilier  mode, 
so  as  to  form  an  evvn,  hard,  iiud  diinible  car- 
riage-ro-.id,  not  liable  to  be  iuj.ired  by  heat  or 
rain  ;  the  gold  iliedal,  or  filly  guineas.  It  is 
requiied  lh.it  an  accurate  account  ol'  the  me- 
thod used,  and  every  expense  aiteudiog  it, 
together  with  salLslactory  ccrlitiCtiUs  ol  its 
being  etJectual,  be  delivered  to  i he  Soctei^- oii 
or  before  the  lirsl  Tuesday  iu  M;trcJi,   1805. 

170.  Ci.KAXsiNG  Ciii.MM)  b.  To  the  j»cr- 
sou  «ho  shall  invent  and  produce  lo  the  So- 
ciety ilie  most  eitectual  iiicchanical  or  other 
means  for  cleansing  ehinuiies  from  soot,  and 
obviating  the  necessity  of  children  being  eai- 
ploycd  within  the  flues  ;  the  gold  medal. 

171.  Tor  the  ncM  in  merit ;  the  silver 
racdal.  Tlie  inechanicul,  or  other  means,  witb 
ccnificaUs  of  their  having  lieen  used  witij 
proper  cllcct,  to  1h"  produced  to  the  Socieiy  oa 
or  before  the  lirsi  Tue.sa.iy  in  January,  18Uj. 

17'2.  Chimxies  Ctka.vsi.d.  To  the  per- 
son who  shall  during  the  year  IL'Ol  cicaasew 
or  cause  to  be  cleaiised,  llie  greii;csl  number 
of  chimnies,  at  lea.-t  two  sioric*  high,  not 
fewer  ihan  three  humired,  by  any  mechanical 
or  other  [irocess,  which  does  lii^i  reqi-irc  the 
employment  of  boys  within  the  fit;es;  tiie  gold 
medal.  Certificates,  signed  by  not  l.-ss  tJiaa 
two-ihirds  ot  those  hou*ekoepi;rs  on  «hose 
premises  the  said  uicans  have  bci-n  employed^ 
and  an  aceouiil  of  the  process,  to  be  produced 
to  the  Society  on  or  bciore  the  first  Tuesday  um 
Fcbruaiy,  IKOj. 

17:^.  To  thi"  person  who  shall  cleanse,  or 
cause  lo  becleailscd,  Ihe  ne.vt  grcalc-t  number 
of  ciiimnic:!,  not  leMcr  than  one  hu.ndied  ait<f 
fifty,  ujioa  siimlar  conditions  to  tlie  above ;  the 
silver  medal. 

17  1.  Kaisinc;  the  Ijodifs  or  Pfrson* 
WHO  uwK  SUNK  i'.vdkh  Wati  n.  To  (he 
person  who  .sliall  invent  nad  produce  to  the 
St).:iety  a  cheap  and  portable  diau',  or  other 
machine,  supeiior  to  those  nuw  in  asc,  for  tl>e 
purpose  of  taking  up  in  the  bcsl  and  most 
expeditious  manner,  and  with  the  least  injury, 
the  bodies  of  jiersons  who  have  sunk  under 
water;  the  gold  medtl,  or  thirty  i^nineas. 
Thir  drag,  (;r  machiiK;  to  answer  the  pur{>oss 
intended,  lo  be  produced  to  liie  Society,  on  or 
before  tl  e  first  Tuesday  in  .M  irch,  laOj. 

PRF.iMlU.MS   OFFF.rr.l)    FOR    TflF.  AFX- 

VAM^(iK  OF  Tin:  com.mwice  of 

THE  LMFKi>  E.Ml'lRK. 

175.  Taking  Ponroisn.  Tothepcopt* 
in  any  boat  ur  vcs»ol,  who,  in  the  yeai  1!U>4, 
sliall  lake  the  greatest  iiumbe.  ol  p<ir,M)ives  oa 
the  coast  of  Gieat-Iintaui  wx  liiiuuJ,  by  gui^ 


lie 


harpoon,  m  any  otiier  metliod,  voi  i'e^ffev  ihart 
lliiiiy,  lor  the  i'UV|)ose  ot  extracting  oil  uom 
Iheni ;  the  gold  uiedal,  or  thirty  pounds. 
CcrVJicntea  cl  tl.e  number,  signed  by  the  per- 
soiiis  to  whom  they  have  been  sold  or  deiiveied 
for  ilie  purjmV  oi  exiiacting  the  oil,  to  be 
produced  to  ihe  bocieiy  on  oi-  before  the  last 
Tuesd.ty  in  Jaiiuaiyj  lt505. 

376.  Oil  FROM  PoRpoisrs.  To  the  per- 
son who  sliall  manulacture  the  greatest  quan- 
tity of  oil  tvom  porpoises  talcen  on  the  coast 
of'  Great-Britain  or  Ireland,  in  llie  year 
180!,  not  less  than  twenty  ions  ;  the  ijold 
Eedal,  or  thirty  pounds.  Certificates  of  the 
oil  having  been  made  tiom  porpoises  aclualiy 
cau'j;lit  on  the  coast  of  Great-ljiSiaiii  or  Ireland, 
and  two  gallons  of  the  oil  as  a  sample,  to  be 
produced  to  the  Soeieiy  on  or  before  llie  labt 
Tuesday  in  February,  1805. 

177.  CupiNG  HtP.HiNGS  BY  tiikDittcii 
fill  THon.  To  the  person  or  ])ersons  who  sha!l, 
before  January,  1805,  cure  the  greatest  quan- 
tity of  while  lieriing?,  not  less  than  thirty 
fcarreis,  according  to  the  method  practised  by 
the  Dulch,  and  equal  in  ail  respects  to  the 
best  DlUcIi  herriu^s,  tTie  same  being  caught 
in  the  Erhish  or  Irish  Seas,  and  cured  in  a 
British  or  Irisii  vessel  or  port ;  the  gold  medal, 
or  iifiy  guineas, 

178.  For  the  next  greatest  quantity,  not 
less  than  fifteen  barrels  ;  tlie  silver  medal,  or 
twenty  guineas.  A  sixtecn-gnilon  barrel  of 
the  herrings  lo  be  produced  to  the  Society  on  oi 
before  the  first  Tuesday  in  February,  1805, 
jvith  cerlipCiites  that  the  conditions  of  the  })ve- 
miurahave  been  completely  fulfilled,  and  that 
the  wliole  were  cured  in  tiie  same  manner  as 
the  specimen,  together  with  a  lull  de.-iciiijtion 
of  the  process  employed,  in  order  that  the 
Society  may  judge  how  far  the  Dutch  method 
has  been  adopted. 

PREiMU'MS  OFFEFJ'.D  FOP.  TIIE  AD- 
VANTAGE OF  THE  BlUnSlI  COLO- 
NIES. 

179.  Nl'tmfos.  For  the  greatest  quan- 
tity of  merchantubie  nutmegs,  not  less  than 
fen  pounds  weight,  being  the  growth  of  his 
Maje!)iy's  domiuions  in  the  'West  Jndies,  or 
any  of  "the  British  settlements  on  the  coast  of 
Africa,  or  the  several  Iilnuds  adjacent  thereto, 
and  equal  to  those  imported  from  Llie  i-^lands 
of  the  East  Indies  ;  tlie  gold  medal,  or  one 
hundred  guinciis.  Satisfactory  ccrtijicatcf, 
from  the  governor,  or  commander  in  chief, 
of  the  place  of  grovvth,  with  an  account  of  the 
ntiniber  of  trees,  their  age,  nearly  the  (juan- 
tity  of  fruit  on  each  iree,  and  'lu^  ma>mer  of 
culture,  to  he  produced  on  or  before  the  first 
Tuesday  in  December,  1804. 

180.  The  sr.uic  preruiura  is  exf ended  one 
^eat  farther.     Certifit«tcs  to  be  produced  on 
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fiist    Tuesday  in    Cecciul) 


or   before  the 
180.). 

ILil.  Ciovrs.  For  importing  into  Great 
Eritiiin  or  Ireland,  in  the  year  180 J,  the 
greatest  quantity  of  clove.s,  not  less  than 
twenty  pounds  weii;ht,  being  of  the  growth  of 
some  oi  the  island;  in  the  \\est  Indies  .-ubject 
to  th.e  Biiiish  eni,>ire,  or  any  of  the  Bihr^h 
settlements  or4  the  coast  of  Afiica.or  the  seve- 
ral islands  adjacent  thereto,  :;n(!  equal  in  good- 
ness to  the  cloves  brought  Irom  the  East  Indies; 
the  gold  medal,  or  fifty  guineas.  Samples, 
not  less  than  two  pounds  weight,  with  certi/.- 
cates  thafthe  whole  quantity  is  equal  in  good* 
nets,  together  with  satislactory  cfrtij^cates 
signed  by  the  governor,  or  cnmmandcr  in  chielj 
of  the  place  of  growth,  with  an  acccunl  ol  the 
number  of  trees  growing  on  the  spot,  their  age, 
and  the  mpnner  of  culture,  to  be  produced  to 
the  Society  on  or  belore  the  first  Tuesday  in  Ja- 
nuary, 1805. 

182.  The  same  premium  is  extended  one 
year  farther.  Ccrlijicates  to  be  produced  on 
or  before  the  first  Tuesday  in  January,  IbOd. 

183.  Kali  for  Bajut.ia.  To  the  per- 
son who  shall  have  cultivated,  in  the  Ba- 
hama Islands,  or  any  other  part  of  his  Ma- 
jesty's dominions  in  the  West  Lidies,  or  any 
of  the  British  settlements  on  the  coast  of 
Africa,  or  the  several  islands  adjacent  thereto, 
in  the  year  1803,  the  greatest  quantity  of  land, 
not  less  than  two  acres,  with  Spanish  kali,  fit 
for  the  purpose  of  making  barilla  ;  the  gold 
medal,  or  thirty  guineas. 

18-].  For  the  next  greate.'it  quantity,  not  less 
than  one  acre  ;  the  silver  medal,  or  fiitecn  gui- 
noi't.  Certifica(r<:,  signed  by  tliC  governor,  or 
comuiander  in  chief,  for  the  time  being,  of  the 
quantity  of  land  so  cultivated,  and  of  the  state 
of  the  plants  at  the  time  of  signing  such  ccrti- 
Jicadf,  lo  be  delivered  to  the  Society,  with 
sBuiples  of  the  kali,  on  or  before  the  second 
Tuesday  in  January,  1805. 

185,  186.  The  same  premiuni.s  are  extended 
one  year  farther.  Ccrtijicutcs  to  be  produced 
cm  or  before  the  second  Tuesday  in  Jan.  1806. 

187.  Dksthovinc  thi.  Inskct  commonly 
CAM.P.D  THE  BoH:".n.  To  the  per.->()n  who  shall 
discover  to  the  Sooioty  aa  eilectual  method  of 
destroying  the  insect  commonly  called  the 
borer,  \vliich  has,  of  late  years,  been  .so  de- 
•struclive  to  the  sugar-canes  in  the  West-India 
island.s,  the  British  settlements  on  the  coast  of 
Africa,  and  the  several  i.s!ands  adjacent  there- 
to ;  tlie  gold  medal,  or  /ifty  guineas.  The  dis- 
covery to  be  n.scertained  by  satisfactory  certifi" 
cate.',  under  the  hand  ami  seal  of  the  governor 
or  conmiajider  in  chief,  for  the  time  being,  an4 
of  some  otlier  respectable  persons,  inhalDitants 
of  tl'.c  i;,lands,  or  other  place,  in  which  the 
remedy  has  been  succcsstully  applied;  such 
ccrti/icatcf  to  be  delivered  lo  the  Society  on  qs 
before  the  fiisl  Tuesday  iii  January,  ihOt}. 


Conditiom  for 

138.  CcLTtVATiON  or  Hfmp  in  Uppkr 
AND  LowtR  Canada.  To  the  person  who 
shall  sow  with  heiup  the  greatest  quantity  of 
land  in  the  province  ot  Upper  Canada,  not  less 
than  six  arpents  (each  lour-tilths  of  a  statute 
acre),  in.the  year  1804,  and  ihall  at  the  proper 
season  cause  to  be  plucked  the  summer  lieuip 
(or  male  hemp  bearing  no  seed)  and  continue 
tlie  winter  hemp  (or  female  hemp  bearing  seed) 
on  the  ground  until  the  seed  i*  ripe  ;  the  gold 
medal,  or  one  hundred  dollars. 

189.  To  the  person  who  shall  sow  with  hemp 
the  next  greatest  quantity  of  land  in  tlie  same 
province  of  I'ppcr  Can:ida,  not  less  than  five 
arpeuls,  in  the  year  1804,  in  the  manner  above 
Sicutioned  ;  the  silver  medal,  or  eighty  dollars. 

li*0.  For  the  next  greatest  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  four  arpents ;  sixty  dollars. 

191.  For  the  next  greatest  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  three  arpents;  forty  dolliirs. 

19^.  For  the  next  gr«!ateit  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  one  arpcnt ;  twenty  dollars.  Cer- 
tificates oi  the  number  of  arpents,  the  method 
of  culture,  of  the  plucking  of  the  heuip,  with 
a  general  accoant  whether  sown  broad-cast  or 
in  drills,  the  expen«e,  soil,  cultivation,  and  pro- 
duce, to  be  traiiimitted  to  the  Society,  certified 
under  the  hand  and  seal  of  the  governor  or  lieu- 
tenant-governor, together  with  28lb.  of  the 
bemp,  and  two  quarts  of  the  seed,  on  or  be- 
fore the  last  Tuesday  in  ^lOvember,  180.5. 

193,  194,  195,  i'.'O,  197.  The  same  pre- 
miums are  extended  one  year  farther.  Cerliti- 
cates,  &c.  as  before  mentioned,  to  be  tr:ins- 
loitted  to  the  Society  on  before  the  last  Tues- 
day in  November,  1806. 

198  to  208.  Premiums  exactly  similar  in  all 
respects  to  those  held  out  lor  the  province  of 
Upper  Ciuiada,  are  also  offered  for  the  province 
of  Lower  Canada,  and  are  extended  to  the 
lame  period. 

209.  iMPonTATiON  OF  Hemp  from  Ca- 
nada. To  The  master  of  that  vewcl,  which 
■hall  bring  to  tliis  country  the  greatest  quantity 
of  marketable  hemp,  not  less  that  one  hundred 
ron^,  in  the  year  1804,  the  produce  of  Upper 
or  Lower  Canada  ;  the  gold  medal. 

210.  To   the  master  of  that  vessel  which 

til  bring  the  next  quantity,  not  less  than  filty 
s  ;  the  silver  medal.  Certificjtes  satiitactory 
to  the  Society  to  be  produced  by  the  master  of 
tbe  vcascl  ouor  beibrc  the  first  Tues<lay  in  Fe- 
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bruary,  180.5,   to  testify  that  such  hemp   was 
grown  and  prepared  in  Canada. 

211,  212.  The  same  premiums  are  extended 
one  year  farther.  Certificates  to  be  produced 
on  or  before  the  lirst  Tuesday  in  Feb.  1806. 

PRE]\nUMS  OFFERED  FOR  THE  AD- 
VANTAGE OF  THE  BRITISH  SEITLE- 
MENTS  LN'THE  E/VbT  INDIES. 

£13.  BinuGLi.poRK  Cotton.  To  the  per- 
son who  shall  import  into  the  port  of  London, 
hi  the  year  1804,  the  greatest  (juantitv,  not  less 
than  one  ton,  of  the  Bliaugulporc  cotton,  from 
which  cloths  are  made  in  imitation  of  nankeen, 
without  dying  ;  the  gold  medal.  A  quantity 
of  tlie  cotton,  not  less  than  fivx  pounds  weight 
in  the  pod,  and  five  pounds  carded,  to  be  pro- 
duced to  the  Society,  with  pro))er  certificates, 
signed  by  the  Secretary  to  the  Board  of  Trade 
ot  Bengal  or  Bombay,  on  or  before  the  last 
Tuesday  in  February,  1805. 

214.  The  same  premium  is  extended  one 
year  farther.  Certificates  to  be  produced  on  or 
before  the  last  Tuesday  in  February,   1806. 

Silj.  Annaiio.  To  the  person  wlio,  in  the 
year  180 1-,  shall  import  into  the  port  of  Lon- 
don, from  any  part  oi  the  British  settlements  in 
the  East  Indies,  the  greatest  quintily  of  annalto, 
not  less  than  five  hundred  weight ;  the  gold 
medal.  A  quantity  of  the  annatto,  not  less 
than  ten  pounds  weight,  to  be  produced  to  the 
Society,  with  proper  cirti/jci/fei,  signed  by  tho 
Secretary  of  the  Board  of  Trade  of  tlic  respective 
settlement,  that  the  annatto  is  the  produce  of 
such  settlement,  on  or  before  the  last  Tuesday 
in  February,  1805. 

216.  The  same  premium  is  extended  one 
year  farther.  Certificates  to  be  produced  on  or 
bcf(*re  the  last  Tuesday  in  February,  1806. 

217.  TkueCochini  ai..  Tothe person  who, 
in  tlie  year  1804,  shall  import  into  the  port  of 
l^ondon,  from  any  part  of  the  British  settle- 
mr>nts  in  the  East  Lidie*,  the  greatest  quantity 
of  true  'cochineal,  not  less  than  five  hundred 
weight  ;  tiic  gold  medal.  A  quantity  ol  th(» 
cochineal,  not  less  than  ten  pounds  weight, 
with  proper  certificates,  signed  by  the  Secre- 
tary of  the  Board  of  Trade  of  the  re»(iectire 
settlement,  that  the  cochineal  is  tlie  produce  of 
such  settlement,  tn  he  produced  to  the  Society 
on  or  before  tiie  first  Tuesday  in  February  ,1805. 

218.  The  same  premium  is  extended  one 
year  farther.  Crrtificutes  to  be  produced  on  or 
belore  the  first  Tuesday  in  February,  1806. 


cu\DiTio\^  ton  Tin;  voi.itk  arts. 

No  person  who  has  gained  the  firkt  premium  in  ;uiy  rlats  shall  be  admitted  a  candidnte  in  a 
class  of  an  inferior  age  ;  and  no  candidate  shall  receive  more  than  one  prcminin  lu  oiic  year  ; 
^)r  <hall  they,  who  for  two  successive  years  have  gained  the  first  premium  in  one  class,  be  agaia 
admitted  as  can.liriate.s  in  that  class. 

No  person  fhall  be  odiuittcd  a  candidate  in  any  class,  who  has  three  times  obtained  Uic  first 
preiiiiuiii  in  tiiat  class. 

Mo  more  than  one  performance  in  any  class  shall  be  received  from  the  same  candidate. 
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1 14  General  Conditions. 

All  performances  (to  which  premiums  or  boiinlies  are  adjudged)  sliall  remain  «ilh  the  SoriftjT 
till  atter  the  public  distribution  of  rewards  m  May,  when  tlicy  will  be  re-delivered,  unless  men- 
tioned in  the  Premiums  to  ilie  contrary. 

No  performance  shall  be  adnutted,  that  ha^  obtained  a  premium,  reward,  or  gratification, 
from  any  other  society,  academy,  or  school,  or  bct^n  offered  for  thai  purpo.sc. 

All  performances  that  obtain  premiums  in  the  Polite  Arts  mast  have  been  begun  after  the  pub- 
lication of  such  premiums,  except  line  engravings. 

To  encourage  real  merit,  and  prevent  attempts  to  impose  on  the  Society,  by  producinG:  draw- 
ings made  or  retouched  by  any  other  person  than  the  candidate,  the  .Society  rrqnire  a  specimen 
of  the  abilities  of  each  successful  candidate,  undtrthe  inspection  of  the  Coniiitilfee  of  Polite 
Arts,  in  every  instance  wliere  such  proof  may  appear  necessary. 

AH  candidates  in  the  Pulit<-  .Vrts  are  required  to  signify,  on  their  drawings,  their  age  ;  and 
whether  the  performances  are  originals  or  copies  ;  and  if  coj^ies,  whence  they  were  taken. 

m^suM'  

Society's  Office,  Adelphi,  Ju.ne  1st,  1801. 
ORDERED, 

That  die  several  CiyndidatCf  aud  ClaimanU,  to  whom  the  Societi/ shall  adjiidj^t 
rrcmiiims  or  Bonnticn,  do  attend  at  the  Hocivtjj's  Oftice  in  the  Adel]>hi,  on  the  last  Titesdnij  bi  Muij, 
lb05,  at  Twelve  o'Cloch  at  Xooii  praciicli/,  to  rccche  the  fiine  ;  that  duij  being  apfu^inted  hu  the 
apciety  for  the  Di.-^tribution  of'  their  Rewards  :  And  before  that  time  noFrcmiuin.  or  Bounti/  will  bs 
delivered,  excepting  to  those  who  are  about  to  leaic  the  Kingdom. 

In  Cases  where  the  Societi/  maii  think  fit  to  admit  excuses  for  not  attending  in  Person,  Deputies 
mail  be  substitnled  to  receive  the  Rewards,  provided  such  Deputies  arc  either  Members  of  the  Hociety, 
or  tlie  superior  Ojjicers  thereof. 

GENERAL    CONDITIONS. 

As  the  great  object  of  the  Society  in  rewarding  individuals  is  to  draw  forth  and  give  currency 
totliose  inventions  and  improvement?,  which  are  lilu'ly  to  benefit  the  public  at  large,  candidates 
are  requested  to  observe,  that  if  the  means,  by  which  the  respective  objects  are  effected,  do  require 
an  expense  or  trouble  too  great  tor  general  purposes,  the  Society  will  not  consider  itself  as  bound 
to  give  the  offered  reward  ;  hut,  though  it  thus  reserves  the  power  of  giving  in  all  eases  sucli  part 
only  of  any  premium  as  the  performance  shall  be  "adjudged  to  deserve,  or  of  withholding  the 
whole  if  tfiei  e  be  no  merit,  yet  the  candidates  may  be  assured  the  Society  will  always  judge 
liberally  of  their  several  claims. 

It  is  required,  that  the  niatlers  for  which  premiums  arc  offered,  be  delivered  in  without  names, 
or  any  intnnation  to  whom  they  belong  ;  that  each  particular  thing  be  marked  in  wliat  manner 
each  claimant  tliinks  fit,  such  claimant  sending  whli  it  a  paper  sealed  iq),  having  on  the  outside 
a-corresponding  mark,  and  on  the  inside,  the  claimant's  name  and  address  ;  and  all  candidates 
are  to  take  notice,  that  no  claim  for  a  premium  will  be  attended  to,  unless  the  conditions  of 
the  advertisement  are  fully  complied  with. 

No  papers  shall  be  opened,  hut  such  as  shall  gain  premiums,  unless  w'here  it  appears  to  the 
Society  absoliitcly  necessary  for  ihe  determination  of  the  claim  ;  all  the  rest  shall  be  returned 
unopened  with  the  matters  to  wliieh  they  f)e!ong,  ifin(juired  after  by  the  mark,  within  two  years. 

All  models  of  machines,  which  obtain  premiums  or  bounties,  shall  be  the  property  of  tlie  So- 
ciety ;  and,  where  a  premium  or  bounty  is  given  for  any  machine,  a  perfect  model  thereof  shall 
be  given  to  the  Society. 

All  the  premiums  of  this  Society  are  desitgned  for  Great-Britain  and  Ireland,  nnless  expressly* 
mentioned  to  the  contrary. 

The  claims  shall  be  determined  as  soon  as  possible  after  the  delivery  of  the  specimens. 

It  is  t;x])ectcd  that  all  articles  for  elainis  or  bouniies  be  sent  to  the  .Society  carriage  paid. 

No  person-shall  receive  any  premium,  bounty,  or  encouragement,  from  the  Society,  for  any 
matter  for  which  he  hasa'jtained,  or  purposes  to  obtain,  a  patent. 

A  candidate  tor  a  |)rcmiuui,  or  a  person  applying  lor  a  bounty,  being  detected  in  any  disinge- 
nuous method  to  impose  on  the  Society,  shall  forfeit  such  bounty,  and  be  deemed  incapable  of 
obtaining  ;iiiy  for  the  future. 

No  member  of  this  Society  shall  be  a  candidate  for,  or  entitled  to  receive,  any  premium, 
bouiit}',  or  rewiird,  whatsoever,  except  the  honorary  medal  of  the  Society.  The  candidates  arv, 
in  all  cases;,  expected  to  furnish  a  particular  account  of  the  subject  of  tlieir  claims  ;  and  where 
certificates  are  required  to  be  produced  in  claim  of  premiums,  they  should  be  expressed,  as 
nearly  as  possible,  in  the  words  of  the  respective  advertisements,  and  be  signed  by  persons  who 
Lave  a  positive  kiirjwledgeof  the  facts  stated. 
-•  Where  pretniumj  or  boumiui  are  cbttlned  inconsequence  of  sjiecimens  produced,  the  Societal 
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ifican  ro  retain  siuh  part  of  those  specimens  as  they  may  judge  necessary,"  making  a  reasonable 
ailo\v;ince  for  the  sariie. 

No  candidates  shall  be  present  at  any  meetings  of  the  Society  or  committees,  or  admitted  at 
the  Society's  rooms,  after  they  have  delivered  in  tlieir  claims,  until  such  clairas  are  adjudged, 
tinless  siinunoned  by  the  committee. 

K.  B.  The  Society  farther  invite  the  communications  of  "scientific  and  practical  men  upon 
any  of  the  subjects  for  whicli  premiums  are  offered,  althoush  their  experiments  may  have 
heen  conducted  upon  a  smaller  scale  than  the  terms  of  each  require,  as  they  may  alTord  ground 
tor  more  extensive  application,  and  thus  materially  forward  the  views  of  the  Society,  and  con- 
tribute to  the  advantage  of  the  public.  Such  communications  to  be  made  by  letter,  addrosed 
to  the  Society,  and  directed  to  Mr.  Chaki.es  T  aylob,  the  Secretary,  at  the  Society  of  Arts, 
Adclphi,  London. 

The  models  required  by  the  Society  should  be  upon  the  scale  of  one  inch  to  a  foot.  The 
Winchester  bushel  is  the  measure  referred  to  for  grain  ;  and,  as  the  acres  of  dilTerent  districts 
vary  in  extent,  it  is  necessary  to  observe,  that  the  .Society  mean  Statute  Acres  of  five  and  a  half 
yards  to  the  rod  or  pole,  when  acres  are  mentioned  in  their  list  of  premiums ;  and  I  hey  request 
that  all  comuuinlcations  to  them  may  be  made  agreeably  thereto. 

The  Society  dcilre  that  the  I'lipcn  on  diffci  cut  subjects  sent  to  tlicm  mui/ he  full,  clear,  explicit, 
fix  for  piihliculion,  and  rather  in  the  form  of  Essuys  than  of  Letters  ;  and  vhere  descriptive  Dratc- 
lags  cun  be  conveniently  ienl,  with  the  Models  and  Machines  laid  before  th4:  Society,  it  is  recom- 
mended to  be  done. 

Presents  to  the  Society  of  Boohs  for  their  I.ibrani  leill  be  thurihfiiilt^  receired. 

•,•  To  persons  inclined  to  leave  a  sum  of  money  to  this  Society  by  will,  the  following  form 
ii  olfered  for  that  purpose. 

Item.   I  give  and  bequeath  to  A.  B.  and  C.  D.  the  sum  of  upon 

condition  and  to  the  intent  that  they,  or  one  of  them,  do  pay  the  same  to  the  Collector,  for  the 
time  being,  of  a  Society  in  London,  who  now  call  themselves  the  Society  fur  tlie  Eucourage- 
r.ieiit  of  Arts,  Manufactures,  and  Commerce  ;  which  said  sum  of 

I  will  and  desire  may  be  paid  out  of  my  personal  estate,  and  applied  towards  the  carrying  on 
Uie  laudable  desil:n^  of  the  Society.  Ijy  Order  of  tlie  Society. 

niARLKS  TAYLOR,  Secntary. 

N.  B.  The  Society  for  the  V.ncouragemcnt  of  Arts,  Sc.  considering;  that  it  noiild  bf  hcnrficial  to 
tke  Commerce  of  the  United  Kingdom,  to  brin;;  the  British  Mnrbtes  into  viore  general  n,^e,  and 
tlidt  tltemost  effectual  method  of' accomplishing  their  ohiecl  tronld  hr,  for  the  present,  tv  make  them 
more  geni  rally  known  in  the  capital,   have  come  to  the   following  rcsntutinns  : — 

Rcs.ilvcd,— That  sp<'einiens  of  British  .Alarbles  be  exposed  in  the  Society's  Rooms  nt  the 
Adflphi  for  the  uispection  of  the  Public,   under  the  following  regulations  : 

1st,  Tiiat  all  s[)eciuiens  be  exact  to  a  given  size,  liz.  eight  inches  high,  six  inches  broad, 
oue  inch  thick,  and  poli^hed  on  one  lace. 

Vd,  That  ii  book  be  kejjt  containing  the  number  of  each  specimen,  and  describing  the  .situa- 
lion  of  tile  quarry,  ihe  name  of  llieparisli  where  situated,  the  distance  of  the  quarry  from  a 
beaten  road,  and  the  di>fance  of  that  road  from  water-carriage,  with  the  name  of  the  donor 
and  propiii  lor.  Any  remarks  on  the  qualities  of  the  marbles,  or  on  the  lime  produced  from 
tLeiu,  will  be  gratefully  received  and  preserved  by  the  .Society,  h:>  materials  for  lutun-  inquiries. 

Ke:olvcd, — That  as  the  exertions  of  the  Soci(?iv  can  only  be  beneticial  to  the  pul)iic,  uias- 
much  as  their  views  are  secondi-d  by  the  public,  theSociely  req>iest,  that  all  person*,  proprietor* 
of  marble  quarries,  will  favour  them  with  a  specimen  ofthe  iuarl)le,  worked  tn  the  exact  size 
above  mentioned,  with  the  description  of  the  cpiany  as  above,  that  the  saiue  may  b*-  eiileied 
in  the  book  to  be  preserved  for  the  use  of  the  public. 
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Society  of  Arts,  Mauujacturcs,  and  Cutnmerce,  jidclphi 

\  Tuc'd.ivihe  VPth  of  May,  in04,  the  Rcwarc'''  of  the  Society  were,  as  usaaJ,  distiiliuted 
by  his  Grace  the  Duke  of  Norfolk,  »rraii'_'ed  under  the  following  cla.sses  ;  and  oti  Wcdnes- 
diy  the  6tli  ofjune  the  Society  held  the  last  Meeiiugof  that  .Session,  and  adjoutued  to  the  fourth 
Wednesday  in  October  next. 

I\  AGRICII.TI'RF.  To  .T.  Bwrron.  F-s<f.  Warrington,  for  phnting 

To  .T.  C.  Curwen,    f%q.  M.P.   of  Belle-isle,     600,000  osiers,  cLiis  14,  the  wold  medal. 
Wnjaiidcrmere,  lor  planliujr   814,930  t^wb^r-         To  Tho«.  Plowman,  Rsq.  Brootuc,  in  Norfolk, 
Uee^,  cli'vs  '.'J,  the  gold  uicdd.  fui  m  iiiK>rovi;d  •Uiftepli^iii^  the  goldinedni. 
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To  .T.C  Ciirwen,  Ksq.M.P.  Bclle-isle.Winan- 
derinerf,  tor  draiiu  extending  6000  yards,  the 
gold  medal. 

To  Mr.  VVilliau)  Watson,  North  IMiddlefon, 
near  Beli'ord,  Northuiuberbnd,  tor  the  compa- 
rative cn!tur<»  of  turnips,  the  siher  medal. 

To  John  Hutton,  E:iq.  Marske,  near  Rich- 
mond, Yorkshire,  ibr  planting  19  acres  with 
forest-trees,  the  stiver  medal. 

To  Mr.  William  Pearce,  Landcwednack, 
Bear  Helston,  Cornwall,  for  nnreinitted  in- 
dustry, the  silver  med;il  and  1.5  guineas. 

To  Mr.  John  Shirrelf,  Captain-Head,  forpre- 
■erv'ing  turnips  in  winter,  class  51,  JO  guineas. 

IN  CHEMISTRY. 

To  Sir  H.  Englefield,  Bart.  Tilney-street,  for 
lake  front  mndder,  the  cold  medal. 

To  Dr.  William  Dyce,  Aherdcen,  for  a  mine 
of  manganese,  iliejrold  medal. 

To  Mr.  Matthew  Gres.son,  Liverpool,  for 
Bseful  appiicatiorii  of  burnt  articles,  the  gold 
Bicdal. 

To  .T.  Machlachlan,  Esq.  Calcutta,  for  ac- 
counts of  the  Eastern  red  d'  es,  and  mineral 
products,  the  silver  medal. 

IN  rOLITE  .\RTS. 

To  Miss  Eiiaabeth  Penman,  Glasgow,  the 
gold  medal. 

To  I\Iiss  Elizabeth  Crutwell,  Hammersmith, 
the  silver  medal. 

To  Miss  Harriet  Gough,  Pontata-.vee  Cot- 
tai^e,  near  Neath,  Glamorganshire,  the  silver 
medal. 

To  Mi.ss  Grindall,  Lower  Brook-street,  Gros- 
Tcnor-square,  the  silver  medal. 

To  Miis Sophia  CiiarlotteDay,  Lower  Bryan- 
stone-.=.treet,  Portman-square,  the  silver  medal. 

To  Misji  Spurgeon,  Lowestoft,  Sufl'olk,  the 
silver  medal. 

To  Miss  .f\aid'.ee,  Hulton-Gardcn,  the  silver 
medal. 

To  John  Churchman,  Esq.  the  .^Ivcr  medal. 

ToMis.5  Matilda  Lowry,i'itchfield-strei-t,  the 
gold  pallet. 

To  Mr.  Georce  Shepherd,  RHtclifTe-row, 
Cily-road,  the  grciter  iilverpnllel. 

t<j  Mr.  Henry  Corbould,  John-street,  Fitz- 
roy -square,  tbi?(<oid  pallet. 

To  .Mr.  W.  H'.scltinc,  Bromley,  near  Bow, 
thepres'ter  silver  piiict. 

To  Mr.  G.  Joiic-s  Great  Portland-street, 
the  les.'^cr  silver  pallet. 

To  Mr.  Middiinau,  Lower  Orafton-street,  the 
pold  ni'-dal. 

To  Mr.  Henry  Hole,  Liverpool,  the  gold 
pallet. 


To  Mr.  Richard  Austin,  jim.  Paul'i-allcy,,  ^ 
Barbican.  'I.?  greater  silver  pallet. 

To  -Mr.  J.  Carey,  the  gold  medal. 

To  j\Ir.  J.  S.  Halfpenny,  Stafford-place,  Pirn-, 
lico,  the  greater  silver  pallet. 

To  Mr.  H.  D.  Tliielcke,  Stafford-place,  Pirn- 
lico,  the  lesser  silver  pallet. 

IN  I\IANUFACTITRES. 

To  I\Ir.  James  Birch,  Tavistock-!\Iews,  Ta-, 
vislock-street,  Toltenham-court-road,  for  an. 
improved  swivel-loom,  '.'5  guineas. 

To  i\Ir.  James  Pickard,  Skinner-street,  Bi- 
shopsijate-slrect,  for  an  improved  engine-louin, 
'20  guineas. 

IN  MECILINICS. 

To  the  Rev.  D.  Pape,  Penn,  near  Wolver- 
hampton, for  improving  Rye  Harbour,  the  gold 
medal. 

To  Capt.  Brodie,  Royal  Navy,  Leith,  for. 
marine  improvements,  the  gold  medal. 

To  Mv.  R.  Seppins,  Chatham-yard,  for  ob- 
viating the  necessity  of  lifting  ships,  the  gold, 
medal. 

To  ;\Ir.  George  Walby,  Goswell-street,  for  a 
hammer  lor  making  trowels,  the  silver  medal> 
un'l  40  guineas. 

To  Ivlr.  George  Dodd,  Dike-street,  Portland- 
place,  for  an  improved  gun-lock,  the  silver 
medal  ;md  10  guineas. 

To  Mr.  James  Rawlinson,  Derby,  for  an  im- 
proved colour-mill,  the  silver  medal  and  10 
guineas. 

To  the  Chevalier  Edelcrantz,  of  Sweden,  for 
a  safaty  valve  for  steam-engines,  the  silver' 
medal. 

To.Mr.  J.  .A!.  Elliot,  Little  Castle-street,  for' 
an  improved  repealing  watch,  30  guineas. 

To  Mr.  W.  Hardy,  Cliapel-sreet,  for  a 
method  of  banking  the  balance  of  a  time- 
keeper, .SO  guineas. 

To  Mr.  Thomas  Holdcn,  of  Petworth,  ia 
Sus.sox,  for  a  machine  to  do  all  the  thread-work- 
in  shoemaking  standing,  15  guineas. 

IN  COLONIES  AND  TR.\DE. 

To  J.  W.  Clarke.  Esq.  I^Iantrcal,  for  the  cul'r 
ture  of  hemp,  ilie  gold  medal. 

To  .Mr.  Jacob  Schneider,  York,  Upper  C*3 
nada.  for  the  culture  of  hemp,  class  188,  the 
goM  medal,  or  100  dollar.^. 

To  .Mr.  Daniel  Mosher,  Kingston,  Upper 
Canada,  for  the  culture  of  hemp,  class  189,  the 
silver  medal,  or  80  dollars.  % 

To  Walter  Baiiif,  I'lsq.  Greenock,  for  curing. 
white  herrings,  the  silver  medai. 


The  Tiumber  of  Noblemen,  Ladies,  and  Gcntkmcn,  elected  Members  since  October  last,  is  115, 
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XX.  Extract  from  a  Memoir  on  Platina,  ly   FoURCiiOY 

and  ValquklIxN*. 

W  E  shall  not  follow  the  authors  of  this  memoir  in  all  the 
details  of  their  experiments,  because  they  are  too  numerous  j 
and  as  it  would  be  impossible  to  giv^e  a  clear  account  of 
them  in  a  short  extract,  we  shall  attend  only  to  the  most 
interesting  points,  and  those  which  exhibit  new  results. 

1  o  ascertain  the  influence  which  the  foreign  substances 
that  accompany  platina  in  its  ore  have  in  operations  on  a 
grand  scale  with  this  metal,  the  authors  first  separated  and 
then  carefully  examined  them.  It  results  from  this  first 
labour,  that  the  sand  of  platina  contains  iron,  copper,  tita- 
nium, chrome  and  silex,  forming  together  ditferent  combi- 
nations, the  state  and  manner  ot"  which  the  authors  have 
explained  from  analogies  known  in  the  mineral  kingdom. 

They  then  treated  platina  thus  freed  from  foreign  bodies 
with  nitro-nuiriaiic  acid,  in  order  to  obtain  it  in  solution  ; 
but  they  observed,  as  Mr.  Proust  and  several  other  chemists 
did,  that  there  remained  a  small  quantity  of  black  pow- 
der, formed  by  brilliant  laminas,  soft  to  the  touch,  which 
blackened  paper  like  plumbago,  and  on  which  the  nitro- 
muriatic  acid  had  scarcelv  any  action. 

This  black  matter  having  particularly  engaged  their  atten- 
tion, they  subjected  It  to  a  great  number  of  experiments 
after  they  had  obtained  a  sutficient  quantity  of  it :  as  acids 
could  be  of  no  use  to  them  in  the  examination  of  this  sub- 
Stance,  to  n)ake  known  its  nature,  they  empl')yed  alkalies. 
Four  parts  of  caustic  potash,  and  one  part  of  the  black 
powder,  were  fused  and  caklnod  together  in  a  platina  cru- 
cible for  an  hour  :  the  mass,  which  had  then  a  very  ricii 
green  colour,  was  diluted  in  water,  to  whicli  it  communi- 
cated the  same  tint. 

When  the  green  liquor  was  separated,  and  the  residuum, 
which  was  aUo  green,  had  been  washed,  they  saturated  the 
excess  of  alkali  which  the  liquor  contained,  and  exposed  it 
to  heat.  By  these  means  the  green  mailer  was  separated 
under  the  form  of  flakes,  and  the  liquor  retained  only  a 
reddish  yellow  colour.  The  green  flakes  were  united  to  the 
residuum  not  dissolved  bv  the  potash,  and  the  yellow  liquor 
was  subjected  to  ditferent  tests,  by  the  help  of  which  they 
found  that  it  contained  chromic  acid. 

The  residuum  treated  with  concentrated  jnuriatic  acid  was 

'   From  the  Annalfi  dt  Cf^imie,  No    143. 

Vol.  19.  No.  71.  Jut'J  1601.        K  ia 


1 18  Memb'ir  on  Platlna. 

in  a  2;reat  measure  dissolved,  and  gave  a  liquor  of  a  beau- 
tiful green  colour  ;  but  there  still  remained  a  portion  of  the 
black  powder  which  had  not  been  attacked  by  the  potash, 
and  on  which  the  muriatic  acid  had  exercised  no  action. 
On  repeating  this  operation  several  times  in  succession  with 
potash  and  muriatic  acid,  they  decomposed  it  entirely,  and 
obtained  the  whole  chromic  acid  in  the  alkali,  and  the  green 
matter  in  the  acid. 

It  was  then  necessary  to  examine  the  green  matter  dis- 
solved in  the  muriatic  acid.  For  this  purpose  the  authors 
began  by  evaporating  the  solution,  in  order  to  separate  the 
excess  of  acid;  but  they  were  nnich  surprised  to  tind,  at  the 
moment  when  the  liquor  entered  into  ebullition,  that  its 
green  (Colour  was  changed  into  a  beautiful  red.  When  the 
greater  part  of  the  superabundant  acid  was  volatilized,  they 
tried  the  rest  by  the  following  means. 

1st,  Alkalies  precipitated  from  it  a  brownish  red  matter. 
2d,  A  small  piece  of  the  sulphate  of  iron  made  it  immedi- 
ately lose  its  red  colour,  and  gave  it  a  green  tint,  which 
in  the  com-se  of  time  acquired  more  intensity.  3d,  Prus- 
siate  of  potash  formed  in  it  a  green  precipitate,  which  be- 
came blueish  in  the  air.  4th,  Infusion  of  gall  nuts  pro- 
duced a  blackish  brov^n  precipitate.  3th,  A  solution  of 
muriate  of  ammonia  did  not  form  a  precipitate,  as  it  does 
in  a  solution  of  platina.  6th,  A  solution  of  tin  put  into 
this  solution,  diluted  with  water,  did  not  become  red  like 
solution  of  platina  mixed  with  the  same  re-agent.  7th, 
This  liquor  mixed  with  a  solution  of  pure  platina,  which 
was  precipitated  yellow  by  sal-ammoniac,  gave  it  the  pro- 
perty of  being  precipitated  of  a  very  dark  red  colour  by  the 
same  salt.  ■ 

This  last  experiment  made  Fourcroy  and  Vauqueliir 
Suspect  that  this  might  be  the  same  substance  which  causes 
that  diversity  of  colour  which  the  precipitates  of  platina 
formed  by  sal-ammoniac  assume  ;  and  this  opinion  they 
placed  beyond  all  doubt  by  processes  which  we  shall  here 
mention.  Hitherto  every  thing  aimounccd  to  them,  that 
the  black  powder  which  remains  after  the  solution  of  the 
platina  contained  together  with  chrome  a  new  metal ;  but 
to  be  convinced  of  this  fact  it  was  necessary  to  obtain  it  se- 
paratelv,  and  in  the  metallic  state. 

For  this  purpose,  as  the  above  trials  had  indicated  to  them 
the  presence  also  of  A  small  quantity  of  iron,  they  evapo- 
rated to  dryness  the  muriatic  solution  before  mentioned, 
and  then  treated  the  residuum  v.iih  alcohol  :  the  latter  dis- 
solved the  muriate  of  iron,  and  left  a  red  powder  in  which 
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the  most  scrupulous  researches  were  not  able  to  discover  the 
least  trace  of  that  metal. 

The  residuum  when  calcined  in  a  platina  crucible  exhaled 
at  first  vapours  of  muriatic  acid,  and  then  a  substance  which 
gave  a  blue  colour  to  the  flame  of  charcoal :  at  last  there 
remained  a  black  powder,  which  was  not  attacked  bv  acids. 
They  then  subjected  this  black  powder,  covered  with  borax, 
to  the  action  of  a  strong  tire  for  an  hour,  and  obtained  a 
white  metal,  in  part  fused,  brittle,  and  of  which  a  part  was 
i-till  inclosed  in  the  borax.  To  separate  the  whole  of  this 
metal  from  the  borax  they  reduced  it  to  powder,  and  washed 
it  till  the  separation  was  complete. 

This  metal,  when  thus  puritied,  docs  not  dissolve  in  any 
simple  acid.  It  combines  with  the  nitro-muriatic  acid,  and 
gives  it  a  very  dark  red  colour.  I'his  solution  takes  place 
with  more  difficultv  than  that  of  pure  platina,  and  requires 
more  acid.  It  loses  its  colour  by  sulphate  of  iron  :  with 
prussiate  of  potash  it  gives  a  brown  precipitate,  which  be- 
comes green  in  the  air:  it  communicates  to  a  solution  of 
■pure  platina  the  property  of  precipitating  it  of  a  very  dark 
red  colour  by  sal-ammoniac. 

Such  are  the  properties  which  Fourcroy  and  Vauqueliti 
found  in  this  metal,  and  which  they  are  inclined  to  think 
do  not  belong  to  any  of  those  hitherto  known. 

We  shall  now  give,  in  a  few  words,  an  account  of  some 
of  those  experiments  which  they  made  on  the  different  kinds 
of  triple  salts  formed  i)y  solutions  of  platina  and  sal-ammo- 
niac, to  ascertain  the  cause  of  their  various  shades. 

If  a  solution  of  crude  platina  in  nitro-nniriatic  acid  be 
twice  precipitated  bv  sal-ammoniac,  it  almost  always  hap- 
pens that  the  second  precipitate  is  of  a  very  dark  red  colour, 
while  the  former  is  of  a  pale  yellow  or  orange  colour,  and 
the  mother-waters  of  these  two  precipitates,  when  evapo-* 
rated,  furnish  more  red. 

If  the  yellow  precipitate,  when  washed,  be  reduced  to 
the  metallic  state  bv  a  sutiicient  boat,  it  does  not  dissolve 
speedilv  and  in  large  quantity  in  the  nitro-muriatic  acid 
without  leavintr  a  sensible  residuum  :  on  the  other  hand, 
the  red  precipitate,  when  treated  in  the  same  manner,  dis- 
solves with  more  difficulty  and  in  less  quantity  in  the  nitro- 
muriatic  acid,  and  always  leaves  a  black  powder,  more  of 
less  absorbent,  which,  when  washed  and  exposed  to  a  strong 
heat,  is  reduced  to  a  metal  havuig  a  perfect  resemblance  to 
that  which  they  discovered  in  the  residuum  f)f  crude  pla- 
tina dissolved  in  aqua  regia.  The  whole  of  this  metal, 
however,  is  not  separated  by  the  aqua  regia  of  the  platina, 
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arisinc  from  the  red  salt ;  for  the  new  solution  which  thetic^ 
results  is  still  precipitated  red,  though  less  intense :  so  that, 
iF  these  operations  were  repeated  several  times  on  the  same 
platina,  it  would  at  length  be  freed  from  this  foreign  metal. 
The  authors  found  also  another  method  of  separating:;  this 
metal  from  platina:  it  consists  in  dissolving  the  red  salt 
in  boiUng  water,  and  mixing  with  it.  as  soon  as  it  is  dis-» 
solved,  caustic  potash.  The  liquor  then  becomes  turbid, 
and  there  are  formed  in  it  green  flakes,  which  when  washed 
and  heated  give  the  metal  again.  The  pale  yellow  precipi-; 
tate  of  platina,  treated  in  the  same  manner,  presented  no- 
thing of  the  same  kind. 

It  is  then  proved  by  their  experiments,  that  there  exists' 
in  crude  platina  a  new  metal  v/hich  communicates  to  the 
triple  salts  of  platina  the  red  colour  which  is  almost  always 
peculiar  to  them.  As  this  metal  is  little  susceptible  of  al- 
teration by  the  agents  employed  to  purify  platina  on  a  large 
scale,  the  authors  suspected  that  traces  of  it  more  or  less 
abundant  ought  still  to  be  found  in  it ;  and  this  suspicion 
was  confirmed  by  experience. 

They  found  it  in  platina  purified  by  C.  Jannety  and 
Necker  Saussure  in  almost  as  great  quantity  as  in  crude 
platina ;  which  induced  them  to  say  that  in  all  probability 
they  had  not  yet  met  with  this  metal  in  a  state  perfectly 
pure. 

C,  Vauquelin  and  Fourcroy  terminate  their  memoir  by 
recapitulatnig  briefly  the  different  results  to  which  they  were 
conducted,  and  by  saying  that  they  suspect  that  the  new 
metal  existing  in  platina  enters  conjointly  with  the  latter 
into  the  composition  of>  the  palladium  announced  by  Mr. 
Chencvix. 

They  promise  to  continue  their  labour,  and  to  procure  a 
greater  quantity  of  the  nesv  metal  for  the  purpose  of  sub- 
jecting it  to  new  experiments,  that  they  may  make  them- 
selves better  acquainted  with  iis  properties,  and  particularly 
to  discover  means  more  proper  for  purifying  platina  than 
those  liitlicrto  known. 


XXI.   Ov.  ytiihnal  Cotton,  and  the  Insect  which  produces  it. 
Bij  M.  Baudry  des  Lozieres. 

OoME  successful  experiments  have  been  made  in  America 
and  the  West  Indies  to  preserve  and  increase  the  insect 
known  thereby  the  name  oi  Jiy- carrier ywlixch  produces  an 
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animal  cotton  in  many  respects  superior  to  vegetable  cotton. 
An  intellifi^cnt  member  of  the  American  Philosophical  So- 
ciety, M.  Eaurjrv  des  Lozieres,  has  drawn  up  an  interesting 
memoir  on  this  cotton,  and  the  insect  which  produces  it. 

"  f^very  inhabitant  of  the  West  Indies,"  says  this  gen- 
tleman, "  knows  and  dreads  the  greedy  worm  which  de- 
vours their  indioo  and  ca^sada  plantations  j  it  is  called  bv 
some  the  cassada  worm  ;  by  others,  the  fly-carncr ;  and  is 
produced,  like  the  silk-worm,  from  eg:gs  scattered  bv  the 
mother  after  her  metamorphosis  into  a  whitish  bulterflv. 
The  egg  is  hatched  about  the  end  of  July,  when  the  animal 
is  decked  with  a  robe  of  the  most  brilliant  and  variegated 
colours.  In  the  month  of  August,  when  about  to  undergo 
its  metamorphosis,  it  strips  ofl  its  superb  robe  and  puts  on 
one  of  a  beautiful  sea  green,  which  reflects  all  its  various 
shades  according  to  the  difi'erent  undulations  of  the  animal, 
and  the  dill'erent  accidents  of  li^ht.  This  new  decoration 
is  the  signal  for  its  tortures.  Immediately  a  swarm  of  ich- 
neumon Hies  assail  it,  and  drive  their  stings  into  the  skin 
of  their  victim  over  the  whole  extent  of  its  back  and  sides, 
at  the  same  time  slipping  their  eggs  into  the  bottom  of  the 
wounds  that  thcv  have  inadc. 

"  Havind  performed  this  dreadful  operation,  the  ilies  dis- 
appear, and  tiie  patient  remains  lor  an  hour  in  a  motionless 
state,  out  of  which  it  awakens  to  feed  with  great  voracity. 
Then  his  size  dailv  increases  till  the  time  of  his  hatching  of 
the  ichneumon  flies.  The  eggs  deposited  arc  hatched  at 
the  same  moment,  and  the  cassada  is  instantly  covered  with 
a  thousand  little  uornis.  They  issue  out  of  him  at  every 
pore,  and  that  anin^ated  robe  covers  him  so  entirely,  that 
nothing  can  be  perceived  but  the  top  (»f  his  liead.  As  soon 
as  the  worms  arc  hatched,  and  without  quitting  the  spot 
where  the  etrgs  arc  which  they  have  broken  through,  they 
yield  a  liquid  gum,  which,  by  coming  into  contact  with 
the  air,  is  rendered  slimy  and  solid.  Each  of  these  ani- 
malcula  works  himself  a  small  cocoon,  in  the  shape  of  an 
Pgg,  in  which  he  wraps  himself,  thus  making,  as  it  were, 
his  own  winding-sheet.  They  seem  to  be  born  but  to  die. 
These  millions  of  cocoons,  all  close  to  each  other,  and  the 
formation  of  w  hich  has  not  taken  two  bours,  form  a  white 
robe,  and  in  this  the  cassada  worm  appears  elegantly  clothed. 
While  they  are  thus  decking  him,  he  remains  in  a  state  of 
almost  letliarL'ic  torpidity. 

'^  As  soon  as  the  covering  is  woven,  and  the  little  work- 
men, who  have  made  it,  have  retired  and  hidden  themselves 
in  their  cells,   the  worm  endeavours  to  rid  himself  of  his 
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guests,  and  of  the  robe  which  contains  them.  He  comes- 
out  of  the  inclosure  deprived  of  all  his  former  beauty,  in  a 
state  of  decrepitude,  exhausted,  and  threatened  with  ap- 
proaching death.  He  shortly  passes  to  the  state  of  a  chry- 
sahs ;  and,  after  giving  life  to  thousands  of  eggs,  suddenly 
loses  his  o\\  n,  leavino-  to  the  cultivator  an  advantage  which 
may  be  so  improved,  as  to  more  than  compensate  the  ra- 
vages which  he  occasions.  In  about  eight  days,  the  little 
worms  contained  in  the  cocoons  are  metamorphosed  into 
flies,  having  four  wings.  Their  antennae  are  long  and  vi- 
brating ;  some  have  a  tail,  others  do  not  show  it ;  they  feed 
upon  small  insects  of  the  family  of  acarus,  and  evidently 
belong  to  the  ichneumon  tribe. 

"  The  cotton-shell  or  wrapper  is  of  a  dazzling  white, 
and  as  soon  as  the  flies  have  quitted  the  cocoon  it  may  be 
used  without  any  preparatory  precaution ;  it  is  made  up  of 
the  purest  and  finest  cotton ;  there  is  no  refuse,  no  inferior 
quality  in  it ;  every  part  is  as  fine  and  beautiful  as  can  be 
imagined." 

M.  D.  Lozieres,  the  author  of  this  memoir,  urges  the 
Americans  to  preserve  and  endeavour  to  increase  the  fly- 
carrier,  in  the  same  manner  and  for  similar  purposes  that 
the  breed  of  the  silkworm  is  encouraged.  He  declares  that 
he  has  frequently  seen  so  abundant  a  harvest  of  the  animal 
cotton,  that  in  the  space  of  two  hours  he  could  collect  the 
quantity  of  one  hundred  pints,  French  measure.  Moreover, 
animal  cotton  is  attended  with  none  of  the  difticulties  which 
occur  in  the  preparation  of  vegetable  cotton,  and  it  requires 
less  iwTxt  and  less  trouble  to  procure  it;  and  there  seems  to 
him  no  doubt  that  it  will  stand  the  competition  with  silk 
and  with  vegetable  cotton  :  these,  when  applied  to  wounds, 
serve  only  to  inflame  and  envenom  ;  but  the  animal  cotton 
may  be  used  as  lint,  without  the  smallest  inconvenience. 


XXTI.  Report  made  to  the  Class  of  the  Physical  and  Ma- 
thematical Sciences,  ly  C.  Ramond,  of  a  Memoir  of 
C.  Daubuisson  on  the  Basaltes  of  Saxony. 

[Concluded  from  p.  66.] 

X  HE  author,  supported  by  this  series  of  observations,  pro- 
ceeds to  the  considerations  which  they  suggest,  and  which 
appear  to  him  proper  for  establishing  the  aqueous  origin  of 
basaltes.  Such  is  the  object  of  the  third  chapter.  The 
following  chapter  is  destined  to  strengthen  this  first  con- 
el  usion 
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elusion. with  every  thing  that  can  tend  to  prove  that  this 
kind  of  rock  cannot  liave  a  volcanic  origin,  'i'he  author's 
proof's  may  be  reduced  to  the  following  three  principal 
classes:  1st,  Position;  2d,  Connection;  3d,  Structure  and 
Conjposition  of  the  Basaltes. 

If  It  be  considered  then  in  regard  to  position,  we  shall 
observe,  w  ith  the  author,  that  it  is  never  found  but  on  sum- 
mits ;  that  it  cover*  all  the  mineral  substances  of  which  these 
jiiountains  are  composed,  and  that  it  is  never  covered  by 
thena ;  that  always  similar  to  itself,  whether  it  rests  on  gra- 
nite, gneiss,  micaceous  schist  or  porphyry,  or  whether  it 
extends  over  gres,  gravel,  sand,  and  argil,  it  never  partici- 
pates in  the  nature  of  the'  soil  which  supports  it.  These 
data  conduct  to  very  simple  results :  the  basaltes  of  Saxony 
has  been  the  product  of  a  special  labour  altogether  distinct 
from  that  which  produced  the  subjacent  strata.  This  labour 
has  been  posterior  to  the  formation  of  primitive  rocks  j  it  is 
even  very  rccent,since  transported  earth  is  among  the  num- 
ber of  the  substances  by  which  basaltes  is  supported. 

But  what  is  the  aj^;ent  to  which  we  arc  indebted  for  this 
new  production?  It  llr^  be  admitted,  it  will  be  necessary 
to  indicate  also  the  ft)cus  w  here  the  matters  were  fused ;  the 
mouths  by  which  thev  were  thrown  up  ;  the  route  they  pur- 
sued to  arrive  at  these  summits,  which  command  the  coun- 
try to  a  great  distance  around.  In  this  hypothesis  the  whole 
will  be  reduced  to  either  the  one  or  the  other  of  the  follow- 
ing suppositions  : — Each  basaltic  crown  must  be  considered 
as  the  production  of  a  local  eruption,  or  all  these  niasses 
must  be  the  fragments  of  an  inmiense  stream  which  for- 
merly covered  the  whole  region. 

Acording  to  the  (irst  system,  every  basaltic  mountain 
must  have  been  a  volcano;  but  who  does  not  know  that  a 
volcanic  mountain  is  a  confused  accumulation  of  blocks, 
fragments,  rapilli,  pumice  stones  and  scoriiE,  intermixed 
with  torrenis  of  lava  ?  IJcre  nothing  of  this  disorder  is  seen : 
rocks  solidly  deposited,  and  regularly  placed  one  upon  the 
otiier,  have  retained  the  situation  given  them  by  the  water 
which  formed  them.  Before  an  eruption,  prepared  in  the 
interior  of  mountains,  could  charge  their  summits  with  the 
basaltes  added  to  them,  it  would  be  necessary  that  it  should 
form  a  passage  in  the  axis  of  the  mountain  ;  tiiat  is  to  say, 
in  tlie  line  of  the  greatest  n  siatanee :  and  where  are  the  traces 
and  aperture  of  this  chimney,  which,  according  to  the  sim- 
plest laws  of  mechanics,  muot  be  classed  among  the  number 
of  gratuitous  suppositions?  For  six  hundred  years  these 
liiouiUains  have  been  pierced,  and  their  interior  parts  have 
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been  examined :  every  where  the  mountaui  is  sound,  its 
rocks  are  entire,  and  geologists  arc  obhged  to  look  for  those 
pretended  volcanic  abysses,  which  interrupt  as  little  the  gal- 
lery of  the  miner  as  the  vein  for  which  he  searches,  in  a  few 
small  superficial  cavities  which  mav  have  been  formed  by 
the  hand  of  man,  or  by  the  least  accident. 

The  second  system  will  not  be  more  fortunate.  It  will 
be  readilv  admitted  that  the  valleys  by  which  the  chain  is 
traversed  are  posterior  to  its  formation  ;  that  the  strata  now 
divided  by  these  hollows  were  formerly  c-ntinued;  that  the 
basaltes  now  accumulated  on  these  summits  formed  an  un- 
interrupted covering  along  the  r;de:e,  of  which  these  strata 
are  the  remains.  But  in  that  case,  whence  did  this  enor- 
mous stream  of  fused  matters  proceed  ?  At  what  distance 
are  we  tf)  search  for  the  volcanic  region  whence  it  issued  ? 
How  can  v/e  conceive  that  the  paste-like  fluidity  of  the  lava 
should  yield  to  the  length  of  the  passage,  and  to  so  many 
surfaces  of  a  different  level,  and  that  a  deluge  of  lire  should 
have  overwhelmed  such  an  extent  of  ground  without  cal- 
cining the  calcareous  matters,  without  baking  the  argilla- 
ceous, consuming  the  coals,  filling  up  the  places  where 
it  originated,  and  interspersing  those  where  it  passed  with 
scoriae,  pumice  stones,  and  ashes? 

On  this  point  the  author  derives  great  advantage  from  the 
thick  stratum  of  coal  on  which  the  masses  of  the  mount 
Melssner,  in  Hesse,  are  deposited.  He  observed  this  fact 
after  the  celebrated  Werner.  Like  him,  he  asserts  that  it  is 
impossible  to  distinguish  the  least  traces  of  alteration  in  this 
accumulation  of  conibuslibles,  which  in  general  is  sepa- 
rated from  the  basalics  only  by  a  thin  stratum  of  argil,  and 
which  ver)'  often  is  absolutely  contiguous  to  it.  Bi:c  this 
is  not  all  ;  in  other  places  the  basaltes  is  found  alternately 
with  the  coals.  This  phenomenon  has  been  observed  in 
Bohemia,  the  Feroe  isles,  the  isle  of  Mull,  at  Borrows- 
townness,  in  the  mountains  of  Bathgate.  Will  it  be  said 
that  the  basaltes  thus  inserted  between  strata  of  combustible 
matters  has  been  currents  of  fused  stones  ?  By  what  lire 
were  tlicse  stones  liquetied,  if  it  spared  in  the  centre  of  it 
crystals  more  fusible  than  itself;  if  it  sported  in  the  midst 
of  bitumen  without  dissipating  it  in  flames  and  in  smoke  : 
in  a  word,  if  it  respected  every  thing  except  these  stones 
l::cniselves  ? 

On  the  other  hand,  if  we  restore  to  the  water  that  part 
of  its  d(jmain  which  has  been  taken  from  it,  all  these  diffi- 
culties will  vanish.      The  basaltes  of  .Saxony  consists  of 
^trata  regularly  placed  above  each  other,  and  fornjed  by 
"  '  water. 
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water.  The  basaltes  of  Bohemia,  Scotland,  &c.  are  strata 
regularly  inserted  between  strata  which  have  no  other  ori- 
gin. Whv  should  we  separate  operations  which  are  inse- 
parable, and  seek  for  forced  explanations  to  facts  which 
may  be  explained  in  so  natural  a  manner?  If  it  be  admitted 
that  the  basaltes  of  Saxony  's  the  work  of  water,  nothing  is 
more  simple  than  what  took  place  on  that  occasion.  The 
mass  of  this  chain  was  formed  when  the  aqueous  solution 
which  inundated  the  country  covered  the  old  sediment  with 
a  stratum  of  basaltes.  This  stratum  was  at  first  continued 
like  the  banks  and  masses,  which  served  it  as  a  support; 
but  being  exposed  to  the  erosion  of  cun-ents  and  the  de- 
structive action  of  the  weather,  it  yielded  to  the  first  of  all 
the  causes  of  degradation  :  it  is  at  its  expense  that  the  first 
valleys  have  been  dug  out,  and  what  remains  on  the  sum- 
mits is  nothing  but  the  last  fragments. 

Such  is  the  first  point  of  view  under  which  the  present 
question  m^-  be  considered;  and  it  must  be  allowed  that, 
adopting:  the  common  laws  of  nature,  the  partisans  of  the 
latter  opinion  will  not  throw  the  whole  oiivs  proband}  on 
those  who  propose  exceptions.  But  this  first  advantage 
would  become  illusory,  if  it  should  be  contradicted  bv  a 
more  minute  examination  of  those  masses  which  hitherto 
we  have  considered  only  under  their  more  general  aspect, 
and  if  we  should  discover  some  circumstances  reFpectini"" 
the  existence  of  basaltes  easier  to  be  explained  by  igneous 
than  bv  aqueous  fluidity. 

'J'he  second  object  of  consideration  which  occurs  to  us  in 
the  order  we  have  adopted,  is  that  of  the  connection  of  the 
basahes.  Thou'jh  this  substance  seems  to  have  been  pro- 
duced bv  the  special  and  distinct  labour  of  nature,  it  is  not 
llie  onl\'  result.  If  we  examine  its  position,  it  will  be  seen 
placed  alternately  with  coals,  and  it  is  well  known  that  it 
has  been  seen  also  alternatclv  with  shell  stones.  These  suc- 
cessions are  accidental  in  the  formation.  Coals  and  shell 
stones  belong  in  part  to  its  epoch  without  belonging  to  it- 
self, and  their  presence  indicates  only  the  uitermission  of 
the  cause  which  produced,  in  turn,  these  intercalated  strata. 
But  there  exist  two  kinds  of  stones  which  are  almo.M  al- 
ways associated  with  basaltes,  which  ha\  e  the  greatest  ana- 
logy to  it,  which  seeiTJ  to  be  products  of  the  same  cause, 
and  whose  existence  is  so  intiiiiatelv  connected  with  it,  tliat 
no  (Kcision  can  be  formed  in  regard  to  its  origin  till  an  opi- 
nion has  been  formed  in  regard  to  the  rest :  these  rocks  are 
narhv  and  grnnstem. 

What  the  Germans  call  wacke  is  a  sort  of  stone  which 
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holds  a  mean  place  between  argil  and  basaltes.  Like  the 
Jatter,  it  often  contauis  crystals  of  hornbiend,  but  never 
olivin  or  augite ;  and  always  black  hexagonal  mica,  which 
is  rarely  found  in  basaltes,  and  which  serve  to  distinguish 
these  two  rocks  when  they  approach  so  near  to  each  other 
-as  to  be  confounded.  Wacke  often  forms  strata  below  those 
of  basaltes. 

Grimstein,  on  the  other  hand,  generally  cov^ers  basaltes. 
It  is  composed  of  feldspar  and  hornblend  in  distinct  grains. 
Jt  is  the  whinstoiie  of  the  English,  and  the  granifella  of  the 
French  mineralogists.  A  comparative  analysis  of  basaltes 
Jrom  Staffa,  and  whinstone  from  Salisbury,  gave  to  Dr. 
Kennedy  the  same  results  with  a  precision  worthy  of  re- 
mark ;  and  it  is  proved,  bv  the  cxpermients  of  Sir  James 
JIall,  that  these  two  rocks  liquefy  in  the  same  manner,  fur- 
nish by  sudden  cooling  the  same  kind  of  glass,  and  by  slow 
-cooling  the  same  stony  substance. 

.If  ^^asaltes  covered  by  grunstein  be  accurately  observed, 
grains  of  feldspar  appear  between  grains  of  amphibolite, 
and  the  rock  at  length  assumes  the  granitoid  texture.  It 
was  in  the  Meissner  of  Hesse  that  C.  Daubuisson  observed 
the  most  beautiful  examples  of  this  transition.  He  collected, 
he  says,  a  series  of  specimens  w  hich  in  regard  to  the  size 
of  the  2;rain  present  a  decreasing  progression  from  the  most 
beautituJ  grunstein  to  the  best  characterized  compact  ba- 
,saltes.  And  that  it  might  not  be  objected  that  these  speci- 
mens did  not  belong  to  the  same  mass,  he  chose  some  in 
which  the  £!;ranulaied  part  was  in  the  middle  of  the  compact 
part,  and  in  which  they  were  seen,  as  it  were,  to  blend  into 
each  other.  We  shall  here  remark,  that  the  observation  In 
*juestion  is  exactly  the  same  as  that  made  by  Desmarets  and 
Dolomieu  on  certain  kinds  of  basaltes  which  they  have  ex- 
cluded from  the  number  of  volcanic  productions. 

On  the  other  hand,  if  we  consider  the  wacke  on  which 
basaltes  rests,  it  will  be  seen  to  degenerate  below  into  argil 
and  then  into  gravel,  while  above  it  gradually  assumes  the 
colour,  the  texture,  and  solidity  of  basaltes.  C.  Daubuis- 
son has  seen  prisms  of  basaltes  vay  bard  and  very  compact 
.in  its  upper  extremity,  become  tender  and  argillaceous  at 
its  lower.  Dr.  Reuss  found  in  Bohemia  basaltes  the  pris- 
matic division  of  which  was  propagated  in  the  wacke  and 
tfic  aigil,  which  served  it  as  a  suj^jjort.  And  before  these 
observers,  so  long  as  fifteen  years  ago,  the  celebrated  Wer- 
ner, speaking  of  the  Scheibenberg,  said  : — "  I  have  seen, 
by  a  progressive  series  of  shades,  the.  most  perfect  transi- 
tion of  argil  into  wackcj  and  of  the  latter  into  basaltes. 

These 
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These  three  substances  are  the  product  of  the  same  forma- 
tion;  that  is  to  say,  of  the  precipitation  or  sediment  of  the 
same  solution,  which  becoming  more  and  more  tranquil 
has  deposited  argil,  then  wacke,  and,  in  the  last  place, 
basaltes." 

The  partisans  of  the  volcanic  nature  of  the  basaltes  of 
Saxony  have  considered  wackc  sometimes  as  the  production 
of  muddy  eruptions,  and  sometimes  as  the  result  of  the  de- 
composition of  basaltes  itself.  Jf  the  observations  here  re- 
lated were  accurately  njade,  these  two  suppositions  are 
equally  inadmissible.  Wacke,  which  passes  by  insensible 
gradations  to  the  state  of  basaltes,  cannot  be  the  result  of 
muddy  eruptions,  if  basaltes  itself  be  not  so.  Nor  is  this 
wacke  decomposed  basaltes,  for  it  contains  neither  the  ]>e- 
ridot  nor  the  pyroxene  of  the  latter;  but,  on  the  other  hand, 
contains  mica,  of  which  the  other  is  entirely  destitute.  In 
this  supposition,  founded  on  the  gradual  passage  of  basaltes 
to  wacke,  it  would  be  necessary  to  draw  the  same  induc- 
tions from  the  transition  of  wacke  to  argil,  and  from  argil 
to  the  gravel  which  supports  it.  But  who  will  believe  that 
basaltes  destitute  of  mica  can  be  reduced  by  decomposition 
to  wacke,  which  is  filled  with  it ;  thence  into  argil,  more 
and  more  sandy  ;  and  then  into  quartzy  gravel,  which  did 
not  exist  in  one  of  these  substances  more  than  the  other? 

But  if  we  ascend  from  l)asaltcs  to  the  grunstein  by  which 
it  is  covered,  what  will  become  of  all  the  explanations  bor- 
rowed IVom  tiie  direct  or  indirect  action  of  fire  ?  This  2;run- 
stein  so  entire,  this  granitella  composed  of  grains  of  feld- 
spar and  amphibolitc,  endowed  with  all  their  splendour  and 
freshness,  which  the  least  exposure  to  fire  tarnishes,  which 
a  longer  continued  heat  reduces  to  glass,  and  which  more 
careful  cooling  reduces  to  a  stony  state  where  these  ele- 
ments are  conlbunded  never  to  be  again  separated, — can  it 
be  any  thing  else  than  the  produce  of  water  formed  in  the 
sanie  manner  as  all  other  analogous  rocks  ;  and  particularly 
as  primitive  grunstein,  the  origin  of  which  is  doubted  by 
no  one?  Shall  we  suppose  that  it  proceeds  from  basaltes' 
itself,  first  thrown  up  by  a  volcano,  then  dissolved  by  the 
water,  and  again  deposited  ? 

It  must  therefore  be  allowed  that  simplicity  is  on  the  side 
of  those  u  ho  admit  here  onlv  the  efl'ect  of  water.  Accord- 
ing to  these,  grunstein,  basaltes,  and  wacke,  with  the  aro-il 
and  gravel  on  which  they  rest,  arc  only  sediments  belontj* 
ing  to  the  same  epoch,  and  constituting  the  diirerent  parts 
of  the  same  system  of  coordinate  rocks.  The  sea  then  con- 
tained all  the  elements,  some  of  them  suspended  and  other«i 
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dissolved.  It  first  deposited  the  coarsest  under  the  form  of 
argil  and  wacke,  and^  chemical  precipitations  succeeding  to 
mechanical  processes,  in  proportion  as  the  waters  became 
purified  they  then  lurnished  basaltes  and  grunstein  accord- 
ing as  the  cr}'stallization,  more  or  less  turl)id  or  tranquil, 
confounded  or  separated  the  hornblend  and  feldspar  of 
which  thev  were  constituted. 

But  when  we  confess  that  this  explanation  is  in  many- 
respects  more  natural,  we  must  admit  also  that  under  other 
points  of  view  there  are  difficulties ;  that  this  new  labour 
of  the  seas,  altogether  distinct  and  detached  from  the  pre- 
ceding operations,  supposes  either  the  return  of  the  waters 
which  covered  the  globe,  or  strano-e  changes  in  the  proper- 
ties of  those  by  which  it  was  still  covered ;  that  it  is  very 
singular  to  see  these  waters  suddenly  resume  the  dissolving 
power,  which  they  had  long  lost,  to  cover  the  primitive  and 
secondary  mountains,  and  even  the  strata  of  alluvion,  with 
new  deposits,  which  represent  in  an  inverse  order  those 
which  thev  had  before  formed  ;  to  abandon  first  tlie  coarse- 
est  niatters,  to  finish  bv  crystalline  sediments,  and  tiic  least 
soluble  to  crvslalhzc  the  last;  that  one  can  hardly  conceive 
how  this  solution,  which  covered  very  high  mountains,  and 
u'hich  consequently  inundated  a  great  part  of  the  globe, 
should  not  leave  more  monuments  of  its  existence;  and 
how  so  great  causes,  acting  so  generally  and  ;tt  periods  so 
modern,  should  produce  only  some  thin  deposits  &epavatcd 
by  intervals  so  vast. 

It  is,  however,  from  the  analogv  which  exists  between 
the  basaltes  scattered  thrrnighout  coan'.rics  very  remote  from 
each  other,  that  C.  Daubuisson  derives  one  of  his  most  spe- 
cious arguments  in  tavour  of  its  aqueous  origin ;  and  it  is 
here  that  we  shall  enter  into  an  exposition  ot  this  order  of 
proofs,  on  which  he  founds  the  composition  and  structure 
of  this  kind  of  stone. 

If  we  compare,  says  he,  the  basaltes  from  Sweden, 
Hesse,  and  Saxonv  ;  of  Bohemia  and  Hungary;  of  Italy, 
d'Auvergne,  and  the  island  of  Reunion ;  the  same  prisniatic 
division,  the  same  colour,  fracture,  and  weight,  will  be 
found  in  them  all.  The  foreign  substances  they  contain  are 
always  amphibollte,  peridot,  pyroxene,  &c.;  when  ana- 
Ivsecf  thev  yield  the  same  constituent  principles.  'I'he  dif- 
ferent analyses  of  the  sanjc  jiiineral  seldom  agree  so  much 
as  those  which  Bergman,  Klaproth,  and  Ken^icdy,  have 
given  us  of  the  basaltes  of  Sweden,  i^ohenua,  and  Stafia. 
This  conformity  appears  striking  to  the  author  of  the  n)e- 
rooir,  and  he  finds  in  it  one  of  the  distinctive  attributes  of 
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rocks  produced  in  the  humid  way.  The  calcareous  and 
schistous  rocks,  Sec.  are  every  where  similar;  while  the 
lava  of"  Soltaterra,  Lipari,  and  Vesuvius,  are  senniblv  dif- 
ferent, notwithstanding  tlielr  proximity  to  each  other.  Nav, 
mure,  the  lava  thrown  up  by  the  .-ame  volcano  is  far  from 
being  identic  :  and  how  can  the  case  be  otherwise,  since 
the  foci  of  these  volcanoes,  placed  in  the  middle  of  different 
rocks,  must  impress  on  the  substances  thrown  up  charac- 
ters as  various  as  the  matters  which  are  subjected  to  their 
action  ? 

These  considerations  would  be  of  little  v/eight  in  tlie'hv- 
pothesis  of  Dolomicu.  The  lava  of  the  author  of  this  me- 
moir would  belong  to  the  strata  which  compose  the  crust  of 
the  globe  :  the  basakes  would  have  issued  from  the  grreatest 
depths,  from  that  common  reservoir  where  this  ereat  ob- 
server of  volcanoes  sought  for  the  origin  of  the  greater  part 
ot  his  lithoid  lavas.  But  could  basaltes  ever  be  fused  ?  Tliis 
C'.  Daubu'sson  denies,  and  it  is  from  the  crystals  contained 
in  it  that  he  thinks  he  can  deduce  liis  most  decisive  proofs. 

The  crystals  and  grains  found  in  basaltes  are  generally 
ampliiboiite,  ollvin,  pyroxene,  and  feldspar,  Sec.  These 
either  nmst  have  pre-existed  in  the  basaltes,  and  they  mun^t 
have  been  enveloped  by  the  matter  in  fusion,  or  must  have 
been  formed  in  the  bosom  of  that  matter  by  the  a£rsreiration 
olihe  moleculse  of  the  same  nature  found  dissen)inated  in 
it.  In  tiie  first  case,  how  could  those  which  are  more  fusi- 
ble resist  the  heat  wiilch  reduced  them  to  the  fluid  state; 
and  how  could  those  which  are  more  refractory  preserve 
their  colour,  their  transparency,  and  their  splendour?  In 
the  second  case,  would  not  the  paste-like  fluidity  of  this 
lava  have  yielded  to  the  n)otements  of  these  moleculne,  and 
would  not  the  heal  have  imprinted  its  character  on  their  ag- 
gregation ?  But  these  crystals  and  grains  which  are  gene- 
rally found  in  basaltes  are  not  the  only  bodies  inclosed  in 
them.  The  author  found  also  gres.  ()thers  speak  of  se- 
veral other  substances,  and  particularly  calcareous  frag- 
ments. According  to  Werner,  the  ba-'altes  of  Carlsbad,  hi 
Bohemia,  contains  so  large  a  quantity  of  it  that  it  is  em- 
ployed for  making  lime  ;  and  Saussure  relates  in  his  Travels, 
that  he  saw  basaltes  u Inch  contamed  angular  Ira'-rments  ot 
compact  gray  calcareous  stone,  which  was  in  no  manner 
altered  at  the  point  of  contact.  Nay,  fossils  themselves  are 
not  entirely  foreign  to  this  rock,  and  to  that  of  tlic  same 
epoch.  M.  de  Buch  found  turbinites  in  a  rock  of  trap. 
The  author  quotes  Dr.  Blagden  and  Mr.  Chenevix  as  hav- 
ing seen  the  impression  of  shells  in  the  hardest  and  most 
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eompact  basaltes  detached  from  prisms  of  the  Giant's  Cause- 
wav.  In  that  of  \'iceutin,  camites  have  been  found.  M.  de 
Besolding  has  described  an  ammonite  found  in  a  basaltes  of 
Forez  :  it  still  had  a  pcearly  splendour.  The  same  naturalist 
speaks  of  other  ammonites  and  gryphites  contained  in  ba- 
saltes in  the  neighbourhood  of  Constance.  In  the  last 
place,  there  exists  in  the  neighbourhood  of  Bohemia  a  large 
mass  of  wacke  which  contains  whole  trees  half  petrified, 
and  still  retaining  their  bark,  and  even  their  leaves. 

This  wacke,  which  envelops  whole  trees,  could  not  cer- 
tainly be  the  production  of  a  volcanic  eruption.  Basaltes 
in  which  shells  are  found  with  their  pearly  splendour  does 
not  appear  to  have  been  fused.  But  can  these  observations, 
made  on  some  kinds  of  basaltes,  be  every  where  gene- 
ralized ?  If  it  should  result  from  the  state  of  several  of 
them  that  they  have  not  an  igneous  origin,  can  we  thence 
conclude  that  all,  without  exception,  are  of  an  aqueous 
oriffin  ?  And  does  not  the  existence  of  certain  kinds  of 
basaltes,  in  places  where  its  position  gives  reason  for  classing 
it  among  the  lava,  prove  that  the  crystals  in  them  may,  in 
certain  cases,  have  been  subjected  to  the  action  of  subter- 
ranean fire  without  being  altered  ? 

Here  the  long  discussion  which  took  place  on  the  degree 
of  the  heat  of  volcanoes  is  renewed.  Deluc,  Dolomieu,  and 
those  who  adopt  their  opinion,  will  affirm  that  they  saw,  as 
we  may  say,  with  their  own  eyes,  torrents  of  lava  the  heat 
of  which  respected  substances  much  more  fusible  than  horn- 
blend  and  feldspar. 

The  author  of  this  memoir  did  not  see  any  of  this  lava, 
but  he  answers  this  objection  by  experiments  w^hich  esta- 
blish the  relative  degrees  of  fusibility  of  basaltes  and  of  the 
crystals  found  inclosed  in  it. 

The  former  will  set  out  from  their  observations  to  esta- 
blish the  hvpothesis  of  a  certain  mode  of  fusion  which  does 
not  alter  the  stones  subjected  to  it. 

Their  adversaries  will  insist  on  experiments  and  analoo-les 
which  tend  to  prove  that  fused  mineral  substances  exhibit 
the  same  phoenomena  in  nature  as  in  our  laboratories,  and 
will  mention  instances  of  these  kinds  of  lava  having  burnt, 
calcined,  and  destroyed,  every  thing  they  met  with  in  their 
passage. 

The  one,  then,  will  d<nibt  what  the  others  establish  as  a 
principle,  and  will  reciprocally  inclose  each  other  in  a  kind 
of  circle,  from  which  it  will  be  difficult  for  them  to  escape. 

The  question  was  in  this  state  long  before  the  time  when 
tVie  author  of  this  memoir  took  it  up  j  and  wc  shall  not  en.- 
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large  further  on  this  part  of  the  discussion,  where  the  streng-th 
of  both  parties  seems  to  be  balanced,  and  which  scarcely 
contains  any  thing  which  has  not  been  repeated  a  hundred 
times.  But  more  numerous  observations  and  more  careful 
analyse-?  have  furnished  new  arms  to  the  partisans  of  the 
aqueous  oriiTiii  of  basaltes.  It  therefore  remains  to  show 
how  far  thev  make  the  balance  preponderate  in  their  favour. 

All  the  kinds  of  basaltes  hitherto  analysed  contain  a  cer- 
tain quantity  of  water,  and  from  fifteen  to  twenty  per  cent, 
of  iron*  The  case  is  the  same  with  the  wacke  and  the 
grunstein  :  they  are  in  no  manner  different  from  basaltes, 
as  appears  by  the  analyses  of  Dr.  Kennedy,  which  the  au- 
thor quotes. 

If  it  be  believed  that  the  water  contained  in  basaltes  be- 
longs to  cr}'stallization,  it  is  evident  that  it  has  been  in  a 
state  of  aqueous  soluti^on  itself,  and  the  question  is  decided. 
This  is  the  opinion  of  C.  Daubuisson ;  and  he  refers  also  to 
the  analysis  of  lava  properly  so  called,  which  has  all  the 
principles  of  basaltes,  except  thar  water  is  not  found  in  it. 
This  argument,  however  convincing  it  may  appear,  is 
not  unanswerable.  The  presence  of  this  small  quantity  of 
water  may  be  a  consequence  of  the  texture  of  basaltes  rather 
than  an  indication  of  its  origin.  Since  it  is  proved  that 
fused  stones  resume,  under  certain  circumstances,  the  lithoid 
fofu),  it  is  probable  also  that  it  recovers  the  property  of  ad- 
mitting water,  which  the  most  vitreous  lava  rejects;  and 
this  proj)erty  is  even  proved  in  basaltes  by  the  existence  of 
geodes,  which  the  iniillratiou  of  the  water  may  have  lined 
with  crystals. 

The  quantitv  of  iron  which  basaltes  contains  is  of 
n)ore  importance  to  the  fate  of  this  dispute.  All  volcanic 
products  properlv  so  called,  conduct,  by  observation  and 
;nia!vsis,  to  known  kinds  of  rock  from  which  thev  origi- 
nated. But  whence  does  basaltes  proceed,  and  what  stone 
ftirnishcs  frojn  fifteen  to  twenty  per  cent,  of  iron,  if  we 
exclude  from  the  number  of  rocks  basaltes  and  similar  sub- 
stances ? 

Shall  wc  search  for  this  iron  in  the  depths  of  the  connnoa 
reservoir,  which  Dolomieu  has  supposed  i  C.  Daubuisson 
will  demand  whether  ihtre  exist  other  indications  of  this 
basaltes,  and  whether  it  is  possible  to  admit  an  hyporliesis 
which  is  of  no  other  use  than  to  explain  this  supposuion. 

Shall  wc  retort  the  argument  by  asking  him  whence  pro- 
ceeds that  lava  so  well  characterized,  that  lava  of  Mount 
yEtna,  which  gives  by  analysis  the  sanjc  principles  as  ba- 
•altes,  including  the  fifteen  or  tv.onty  per  cent,  of  iron  ?  His 
3  answer 
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answer  will  be  very  simple, — It  proceeds  from  basaltes  it-* 
self,  which  constitutes  a  large  portion  of  the  soil  of  Italy 
and  Sicily  :  and  this  an:»wer  is  the  decisive  word  of  the  me- 
moir, and  the  fundamental  opinion  of  its  author. 

We  shall  add,  that  this  is  the  opinion  also  of  the  best 
Engiish  and  German  mineralogists,  and  particularly  of  the 
celebrated  Klaprolh,  who  announced  it  almost  in  the  same 
terms  in  his  analysis  of  basaltes,  translated  and  inserted  in 
the  Journal  de.s  Mines  by  C.  Daubuisson*. 

Hence  real  prismatic  basaltes,  which  is  found  in  volcanic 
soil,  will  belong  to  the  mass  of  mountains,  and  not  to  their 
lava.  Lava  having  the  aspect  of  basaltes,  and  being  com- 
posed of  its  constituent  principles,  will  be  basaltic  lava,  and 
not  basaltes.  The  greatest  difiiculties,  therefore,  of  this 
great  question  would  rest,  in  some  measure,  on  ambiguities^ 
and  would  be  removed  by  a  simple  distinction. 

Let  us  now  stop,  and  terminate  here  the  analysis  of  the 
memoir,  the  examination  of  which  has  been  confided  to  us» 

C.  Daubuisson  lirst  examined  the  basaltes  of  Saxony. 
He  then  gradually  rises  to  more  extensive  considerations  on 
basaltes  in  general,  and  deduces  from  them  conclusions 
which  form  the  subject  of  the  fifth  and  last  article  of  this 
memoir. 

In  regard  to  the  first  object,  we  are  of  opinion  that  he  has 
discharged  well  the  task  imposed  on  him,  and  that  his  ob- 
servations give  a  new  degree  of  probability  to  the  opinion 
received  in  Germanv  on  the  origin  of  the  basaltes  of  that 
part  of  Europe. 

In  regard  to  t?ie  o;eneral  considerations,  by  which  he 
raises  the  basaltes  known  to  him  to  that  which  he  has  not 
had  an  opportunitv  of  observing,  we  are  of  opinion  that  he 
must  naturaiiv  have  been  conducted  to  this  extension  of  his 
first  conclusions,  either  in  the  course  of  reasoning  or  by  the 
authority  of  observers  whose  testimony  he  invokes. 

A  subject,  however,  where  hazarded  analogies  seem  al- 
ready to  have  occasioned  more  than  one  mistake,  requires, 
more  than  any  o:her,  great  reserve  in  the  employment  of 
tiicm  ;  and  on  ground  which  two  parties  dispute  inch  by 
inch,  each  step  ought  to  be  justified  by  an  observation  and 
marked  by  a  fact. 

C.  Daubuisson  never  saw  those-  of  volcanoes  still  burn- 
ing, nor  those  of  extiaguished  volcanoes,  the  existence  of 
wiiich  he  has  not  disputed.  Being  placed  hitherto  in  the 
midst  of  tiie  v/orks  of  water,  we  wish  he  would  proceed  to 

■*  Brumaire,  )tar  ii. 
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those  places  where  the  empire  of  fire  has  prevailed.  We 
are  desirou;;,  above  all,  that  he  should  examine  the  basakes 
of  Auverc^iie,  which  M.  Leopold  Buch,  another  pnpil  of 
Werner,  lias  visited,  and  among  which  he  observed  some 
the  volcanic  origin  of  which  he  could  not  venture  to  dis- 
pute. C.  Daubuisson  knows  how  to  observe ;  we  have  a 
proof  of  it  in  the  works  he  has  already  published,  were  it 
not  furnished  bv  the  memoir  in  question  :  and  the  attention 
which  his  observations  seem  to  us  to  deserve,  cannot  be  tes- 
tified to  him  in  a  manner  more  useful  to  science  than  by 
encouraging  him  to  continue  them. 

(Siijned)  Hauy  and  Ramond, 

The  class  approves  the  report,  and  adopts  the  conclusions. 

(Sitrned)         Ccviku,  perpetual  secretary. 


XXTIT.  yl  short  Arcoimt  of  Mr.  Arthur  Woolf's  Im- 
provement in  the  Construction  of  Steam-Engines . 

iVxR.  WooLF  founds  his  improvements  on  a  very  im- 
portant discovery  which  he  has  made  respectmg  the  expan- 
sibility of  steam  when  increased  in  ttmperaturc  beyond  the 
boiling;  point,  or  212°  of  Fahrenheit's  thermometer.  It 
has  been  known  for  some  time,  and  for  this  discovery  the 
world  is  indebted  to  Mr.  Watt,  who  has  been  the  principal 
improver  of  the  steam-engine,  that  steam  acting  with  the 
expansive  force  of  four  pounds  the  square  inch  against  a 
safety-valve  exi)osed  to  the  atmosphere,  is  capable  of  ex- 
panding itself  to  four  times  the  volume  it  then  occupies, 
and  still  to  be  equal  to  the  pressure  of  the  atmospliere. 
Mr.  Wool f  has  discovered  that,  in  like  manner,  steam  of  the 
force  of  ^wc  pounds  the  square  inch  can  expand  itself  to  five 
times  its  volume  ;  that  masses  or  (piantities  of  steam  of  the 
like  expansive  force  of  six,  seven,  <-'iglu,  nine,  or  ten  pounds 
the  s(juare  inch,  can  expand  to  six,  seven,  eight,  nine,  or 
ten  times  their  volume,  and  still  be  respectively  ccjual  to 
the  atmosphere,  or  capable  of  producing  a  sufficient  action 
against  the  piston  of  a  steam-engine  to  cause  the  same  to 
rise  in  the  old  engine  (with  a  counterpoise)  of  Newcomcn, 
or  to  be  carried  into  the  vacuous  part  of  the  cylinder  in  the 
improved  engines  first  brought  into  effcci  by  Messrs.  Roul- 
ton  and  Watt;  that  this  ratio  is  progrcsc-.ive,  and  nearly  if 
not  entirely  uniform,  so  that  steam  of  the  expansive  force 
of  20,  30,  40,  or  50  pounds  the  square  inch  of  a  common 
«?afotv-valve  will  expand  itself  to  a>),  30,  \0,  or  50  fmies  its 
Vgl.  19.  No.  74.  Jubj  ISO-A.        L  volume  J 
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volume;  and  thai,  generally,  as  to  all  the  intermediate  or 
higher  degrees  ot  clastic  force,  the  number  of  times  which 
steam  of  any  temperature  and  force  can  expand  itself  is 
nearly  the  same  as  the  number  of  pounds  it  is  able  to  sus- 
tain on  a  square  inch  exposed  to  the  common  atmospheric 
pressure  :  provided  always  that  the  space,  place,  or  vessel  in 
■uhicli  it  is  allowed  to  expand  itself,  be  of  the  same  tempera- 
ture as  that  of  the  steam  before  it  be  allowed  room  to  expand. 
Respecting  the  difi'erent  degrees  of  temperature  required 
to  bring  steam  to,  and  maintain  it  at,  different  expansive 
forces  above  the  weight  of  the  atmosphere,  Mr.  Woolf  has 
found,  by  actual  experiment,  setting  out  from  the  boiling 
point  of  water,  or  212*^,  at  which  degree  steam  of  water  is 
only  equal  to  the  pressure  of  the  atmosphere,  that  in  order 
to  give  it  an  increased  elastic  force  equal  to  five  pounds  the 
square  inch  the  temperature  must  be  raised  to  about  227it% 
when  it  will  have  acquired  a  power  to  expand  itself  to  five 
times  its  volume,  still  be  equal  to  the  atmosphere,  and  ca- 
pable of  being  applied  as  such  in  the  working  of  steam- 
engines,  according  to  his  invention  :  and  with  regard  to 
various  other  pressures,  temperatures,  and  expansive  lorces 
of  steam,  the  same  are  shown  in  the  following  table : 

Table  of  the  relative  pressures  per  square  inch,  temperatures 
and  expansibility  of  steam  at  degrees  of  heat  above  the 
boiling  point  of  water,  beginning  with  the  temperatitre  of 
steam  of  an  elastic  force  equal  to  five  pounds  per  square 
inch,  and  extending  to  steam  able  to  sustain  forty  pounds 
on  the  square  inch. 


Founds  per 
square  Inch 
Steam  of  (  5'\ 
an  elastic 
force  pre- 
dominat- 
ing over 
the  pres-  i 
sure  of  ^ 
die  atmo- 
si)here 
upon  a 
safeiy- 
vqlve. 


6 

7 

8 

9 

10 

15 

20 

25 

30 
1  35  . 
L^OJ 


requu'cs 
to  be 
mair.tain- 
>ed  by  a 
tempera- 
ture equal 
to  about 


Df-Tt-es 
of  ileat. 

230^ 

235i 

237i 
23  9  J^ 
2501 
25C)| 
2b"7 
273 
2/8 
L282  . 


J 

$i 

and  at 
these  re- 
spective 
degrees  of 
>lieat,         <( 
steam  can 
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itself  to 
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.\p;in- 
bility. 

6 


times  its 
volume, 
and  con- 
tinue 

10  v^cqunl  in 

15  '' 

20 

25     pressure 

30     of  tlic  at 

35     mosphere 

.40 


elasticity 
to  the 


i\nd  so  in  like  manner,  by  small  additions  of  temperature, 

an  expansive  power  may  be  given  to  steam  to  enable  it  to 

cxjjand  to  .'JO,  GO,  70,  80,  0O,"lC>O,  200^  30t),  or  more  times 
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its  volume,  without  any  limitation  but  what  is  imposed  by 
the  frangible  nature  of  every  material  of  which  boilers  and 
the  other  parts  of  steam -engines  have  been  or  can  be  made  j 
and  prudence  dictates  that  the  expansive  force  should  never 
be  carried  to  the  utmost  the  materials  can  bear,  but  rather 
be  kept  considerably  within  that  limit. 

Having  thus  briefly  explained  the  nature  of  Mr.  Woolf '3 
discovery,  we  shall  proceed  to  give  a  description  of  his  im- 
provements grounded  thereon,  and  tor  which  he  has  ob- 
tained his  majesty's  royal  letters  patent.  Mr.  Woolf  in 
his  specification  states,  that  in  describing  his  invention  he 
has  found  it  necessary  to  mention  the  entire  steam-engine 
and  its  parts,  to  which,  as  an  invention  well  known,  he  nei- 
ther can  nor  does  assert  any  exclusive  claim :  he  observes, 
however,  that  from  the  nature  of  his  aforesaid  discovery, 
and  its  application,  there  can  be  no  difiiculty  in  distingui.-h- 
ing  his  said  improvements  from  the  improved  engine  (of 
Mr.  Watt)  as  to  its  other  connnon  and  v/ell  known  parts, 
and  then  ^ives  the  following;  account  of  an  enii;ine  embracinij: 
his  new  improvement!*. 

"  If  the  engine  be  constructed  originally  with  the  inten- 
tion of  adopting  mv  said  improvement,  it  ought  to  have  two 
steam  vessels  of  diflcrent  dimensions,  according  to  the  tem- 
perature or  the  expansive  force  determined  to  be  com- 
municated to  the  steam  made  use  of  in  working  the  engine; 
for  the  smaller  steam  vessel  or  cylinder  nnist  be  a  measure 
for  the  larger.  For  example,  if  steam  of  forty  pounds  the 
square  inch  is  fixed  on,  then  the  smaller  steam  vessel 
should  be  at  least  one  fortieth  part  the  contents  of  the 
larg'jr  one;  each  steam  vessel  should  be  furnished  wiih  a 
piston,  and  the  smaller  cvlinder  should  have  a  commu- 
nication both  at  its  top  and  bottom  (top  and  bottom  being 
here  employed  merely  as  relative  terms,  for  the  cylinders 
may  be  worked  in  a  horizontal  or  any  other  required  posi- 
tion, as  well  as  vertical)  :  the  small  cylinder,  I  say,  should 
have  a  communication  both  at  its  top  and  bottom  u  ith  the 
boiler  which  supplies  the  steam,  which  connnunications, 
by  means  of  cocks  or  valves  of  any  construction  adapted  to 
the  use,  are  to  be  alternately  opened  and  shut  durmcr  the 
working  of  the  engine.  The  top  of  the  small  cylinder 
should  have  a  communication  with  the  bottom  of  the  larger 
cylinder,  and  the  bottom  of  the  smaller  one  with  the  top  of 
the  l:ir2er,  with  proper  means  to  open  and  shut  these  al- 
teniatuy  by  cocks,  valves,  or  auv  other  well  knov\n  con- 
trivance. And  both  the  top  and  bottom  yf  the  larger  cv- 
Inidcr  or  steam  vessel  should,  while  the  engine  is  at  work, 

L  -2  com- 
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communicate  alternately  with  a  condensing  vessel,  into 
which  a  jet  of  water  is  admitted  to  hasten  the  condensation, 
or  the  condensing  vessel  may  be  cooled  l)y  anv  other  means 
calculated  to  produce  that  effect,  lliings  being  thus  ar- 
ran<ied,  when  the  engine  is  at  work,  steam  of  high  tem- 
perature is  admitted  from  the  boiler  to  act  by  its  elastic 
-force  on  one  side  of  the  smaller  piston,  while  the  steam 
which  had  last  moved  it  has  a  communication  with  the 
laraer  steam  vessel  or  cvlinder,  where  it  follows  the  larger 
piston  now  moving  towards  that  end  of  its  cyhnder  which 
is  open  to  the  condcnsmg  vessel.  Let  both  pistons  end- 
their  stroke  at  one  time,  and  let  us  now  suppose  them  both 
at  the  top  of  their  respective  cylinders,  ready  to  descend; 
then  the  steam  of  forty  pounds  the  square  inch  entering 
above  the  smaller  piston  \\  ill  carry  it  downwards,  while  the 
steam  below  it,  instead  of  being  allowed  to  escape  into  the 
atmosphere  or  applied  to  any  other  purpose,  will  pass  into 
the  larger  cvlinder  above  its  piston,  which  will  take  its 
downward  stroke  at  the  same  time  that  the  piston  of  the 
smaller  cvlinder  is  doing  the  same  thing;  and  while  this 
goes  on,  the  steam  which  last  filled  the  larger  cylinder,  in 
the  upward  stroke  of  the  engine,  will  be  passing  into  the 
condenser  to  be  condensed  durin<r  the  downward  stroke. 
When  the  pistons  in  the  smaller  and  larger  cvlinder  have 
thus  been  made  to  descend  to  the  bottom  of  their  respective 
cylinders,  then  the  steam  from  the  boiler  is  to  be  shut  off^ 
from  the  top  and  admitted  to  the  bottom  of  the  smaller 
cylinder,  and  the  communication  between  the  bottom  of 
the  smaller  and  the  top  of  the  larger  cylinder  is  also  to  be 
cut  oH',  and  the  communication  to  be  opened  between  the 
top  of  the  smaller  and  the  bottom  of  the  larger  cylinder ; 
the  steam,  which  in  the  downward  stroke  of  the  engine 
filled  tiic  larger  cylinder,  being  now  open  to  the  condenser, 
,ind  the  communication  between  the  bottom  of  the  larger 
cvlinder  and  the  condenser  shut  off";  and  so  on  alternately, 
admitting  the  steam  to  the  different  sides  of  the  smaller 
piston,  while  the  steam  last  admitted  into  tlie  smaller 
cvlinder  passes  aUernatcIy  to  the  difterent  sides  of  the 
larger  piston,  in  the  larger  cylinder,  the  top  and  bottom  of 
which  are  made  to  ccniimunicate  alternately  with  the  con- 
denser. 

'  "  In  an  engine  working  with  the  improvements  which 
have  been.just  described,  while  the  steam  is  admitted  to 
one  side  of  the  piston  in  the  smaller  cylinder,  the  stcain 
.-)n  the  other  side  lias  room  made  for  its  admission  into  the 
larger  c\'liiulcr,  on.  one  side  of  its  piston,  by  the  conden- 

balion 
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salion  takins:  place  on  the  other  side  of  the  large  piston  which 
is  open  to  the  condenser;  and  that  waste  ot  steam  which 
takes  place  in  engines  worked  only  by  the  expansive  force 
of  steam,  from  steam  passing  the  piston,  is  prevented  ;  for 
all  steam  that  passes  the  piston  in  the  smaller  cylinder  is 
received  into  the  larger. 

"  In  such  an  engine,  where  it  may  be  more  convenient  for 
any  particular  purpose,  the  arrangement  may  be  altered,  and 
the  top  of  the  smaller  made  to  communicate  With  the  top 
oi  the  larger,  and  the  bottom  of  the  sn)ailer  with  the  bottom 
of  the  larger  cylinder;  in  which  case  tlie  only  Jifiorencc  will 
be,  that  when  the  piston  in  the  smaller  cylinder  descends, 
that  in  the  lartrcr  wdl  ascend,  and  while  the  latter  descends 
the  former  win  ascend,  which  for  some  particular  purposes 
may  be  more  convenient  than  the  arrangement  before  de- 
scribed." 

Mr.  Woolf  then  proceeds  to  describe  various  other  mo- 
dillcations  of  his  invention,  and  po.nts  out  means  for  ap- 
plying his  improvements  to  the  working  of  steam-eiiiiines 
already  constructed  and  now  in  use,  of  which  we  shall  give 
some  account  in  our  future  numbers. 

We  cannot,  however,  conclude  without  observing  that 
the  benefits  likely  to  result  to  the  manulacturing  interests 
of  this  coimlry  by  Mr.  Woolf 's  improvement  of  tiie  steam- 
engine,  cannot  possibly  be  calculated.  On  this  we  shall 
ofier  a  few  thoughts  on  some  future  opportunity. 


XXI\'.    FjXperimcnts  to  ascertain  ulu'lhcr  there  exists  any 

yifjinitji  iettiixt  Carbon  and  Clay,  Lime  and  Silex,  se- 

parutely  or  as  Compounds  united  with  the  Oxide  of  Iron 

J'nrniinir  Iron  Ores  and  Iron  Stones.    Bij  David  Mushkt, 

Kstj.  of  the  Calder  Irou-lVorks. 

[Continued  fioin  p.  40.] 

JL  ME  following  ex'pi-riments  were  made   with  a  view  to 
unite  carl)on  with  silex  by  fusion. 

I.  Some  pieces  of  very  transparent  quartz  were  intro- 
duced alone  into  a  Sturbridge  clay  crucible,  and  exposed  to 
a  heat  of  \G(f  of  Wedgwcjod.  When  c(;ld,  and  examined, 
I  found  the  form  and  number  of  the  crystals  entire.  The 
surfaces  were  slightly  vitrilied  :  the  colour  white  pearly. 
The  interior  of  each  cry.-ial  was  spongy,  and  ad!ie.i\e  to 
the  tongue. 

L  3  .II.  Fifty 
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IT.  Fifty  grains  of  this  roasted  quart?  were  pulverized 
and  mixed  with  3  grains  oi'  laiijp  l)lack.  Tiie  colour  of 
the  mixture  was  hlueish  black.  1  exposed  it  in  a  Cornwall 
clay  pot  to  170°  of  Wedgwood;  but  found  the  contents 
untused,  and  still  pulverulent.  The  mixture  had  become 
nearly  of  a  black  colour,  but  the  fragments  of  silex  re- 
mained unchanged. 

J II.  Fifty  grains  of  roasted  quartz,  mixed  with  half  a. 
Crain  of  lamp  black,  were  exposed  in  a  similar  manner  as 
No.  II.  The  result  \^  as  the  quartz  in  as  pure  and  unfused 
a  state  as  when  introduced.  The  half  grain  of  lamp  black 
was  nearly  dissipated,  and  had  communicated  a  shining  lead 
colour  to  the  interior  of  the  crucible. 

IV.  A  crystal  of  quartz  possessing  great  depth  of  water 
was  found  vo  weigh  36K  grains.  It  was  afterwards,  for  six 
hours,  exposed  in  a  bright  red  heat ;  when  it  was  found  to 
have  lost  nearly  half  a  grain.  The  lustre  and  shape  of  the 
crystal  remained  unchanged. 

V.  The  same  crystal,  after  losing  a  small  frao-ment, 
weighed  334^  grains.  It  w-as  then  exposed  to  16S''  of  Wedg- 
wood. It  was  found  shivered  into  a  number  of  sn)all  pieces 
of  a  pearly  white  colour  tinged  with  blue.  A  few  fragments 
still  possessed  their  original  angle  and  transparency.  The 
whole  were  carefully  collected,  and  weighed  only  a  quarter 
of  a  grain  less  than  when  introduced.  In  this  experiment 
a  total  change  was  effected  upon  the  subject,  but  scarcely 
any  less  of  weight  could  be  reckoned. 

Yl.  I  took  two  crystals  of  quartz,  \vcighing  42  grains, 
and  introduced  them  into  a  Cornwall  clay  crucible  filled 
with  charcoal.  The  heat  to  \\h;ch  they  were  exposed  was 
nearly  1  70".  W^hen  examined,  the  following  was  found  to 
be  the  result.  The  crucible  was  found  still  nearly  filled 
with  charcoal.  The  two  crystals,  with  the  exception  of  one 
small  fragment,  remained  entire,  though  frittered  a  good 
deal.  Excepting  where  the  cliarcoal  had  entered  the  fissures, 
there  was  not  the  most  distant  appearance  of  contact,  or  any 
combination  betwixt  the  siliceous  n)attcr  of  the  quartz  and 
it.  The  cr\'stals  had  entirely  lo.U  their  transparency,  were 
po?scs-cd  of  a  w  hitish  enamelled  surface,  and  seemed  spongy 
in  the  centre.  Their  weight  was  41  grains;  and  if  the 
small  portion  of  carbonaceous  matter  be  taken  into  the  ac- 
count, vv/h.ich  had  entered  ihe  fissures,  not  more  thaii  S-'Jths 
of  a  grain  was  lost,  of  ueiulit,  in  the  exposure.  This  expe- 
riment provis  that  the  conitiinaticni  of  carbon  with  ihe  mat-- 
ter  of  s  lex  and  clav,  which  const'lutcs  (juartz,  takes  place 
at  a.  h'l^htT  temperature  than  170"  of  Wcd";wood,  and  ren- 
ders 
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tiers  it  higlily  presumable  that  the  affinity  is  not  excited  in 
iiiiv  degree  of  heat  short  of  fusion. 

VII.  50  grains  ot  roasted  quartz,  pulverized, 

3     ditto-      pure  lime. 
These  were  exposed,  in  a  Cornwall  clay  crucible,  to  167°. 
The  result  of  this  was  a  semi-vitrified  mass,  granulated, 
pure  in  colour,  and  very  hard.     The  angles  cut  glass  with 
consitlerable  facility. 

VIII.  50  grains  of  roasted  quartz, 

10     ditto      pure  lime,  were  softened  into  a  white 
mass  of  porcelain,  possessing  a  slight  tint  of  aznre. 

IX.  50  grains  of  roasted  quartz, 

15  ditto  pure  lime,  were  melted  into  a  whitish: 
mass  covered  with  some  verv  perfect  glass.  The  fracture 
was  dense  throughout,  though  not  homogeneous. 

X.  50  grains  of  roasted  quartz, 
15     ditto      pure  linic, 

1  ditto  lanjp  black,  formed  a  solid  mass  of  glass 
of  a  lead-blue  colour.  The  carbonaceous  matter  had  disap- 
peared. 

XI.  50  grains  of  roasted  quartz, 
15     ditto      pure  lime, 

2  ditto  lamp  black. 
This  mixture  fused,  and  formed  a  very  black  glass  consi- 
derablv  sponnv.  The  cliarcoal  had,  as  in  former  experi- 
ments, disappeared.  In  this  experiment,  the  interior  of  the 
cmcible  of  Cornwall  clay  had  received  the  usual  glaze  ob- 
served in  experiments  where  the  quantity  of  carbon  made 
use  of  api)roaches  nearly  to  that  which  the  mixture  is  ca- 
pable of  taking  up. 

XII.  50  grains  of  roasted  quartz, 
15     ditto      pure  lime, 

3  ditto  lamp  black. 
This  mixture  was  fused  into  a  honev-combed  mass  of  dark- 
coloured  glass  possessed  of  neither  beauty  nor  transparency. 
A  portion  of  the  lamp  black  remained  in  its  original  state, 
partly  enveloped  in  the  mass  and  partly  upon  the  surface.  It 
was  fovMid  to  amount  to  nearly  hall'  a  grain.  The  quan- 
tity, therefore,  taken  up  by  the  quartz  in  this  experiment, 
supposing  the  pure  lime  remained  neutral,  is  exactly  equal 
to  l-20ihi  and,  by  the  combination  of  this  proportion 
of  carbon,  the  pure  white  porcelain,  produced  in  Kxperi- 
nienis  VIII  and  IX,  is  changed  into  a  honey-combed  n>ass 
of  l)l;ick  glass. 

Xill.  Fifty  grains  of  pure  silex  were  introduced  into  a 
Cornwall  clay  crucible,  and  exposed  to  a  heat  of  i  70°  cf 

L  4  W'cdtiwood. 


HO      On  the  Jffimtles  of  different  Earths  for  Carlon, 

Wedgwood.  I  found  the  siiex  fused  into  a  rich  pearhsh 
green  glass  containing  an  immense  number  of  air-bubbles. 
A  minute  speck  of  colour  was  noticed  in  one  part,  which 
resembled  coal.  The  experiment  was  therefore  repeated  a 
second  and  third  time;  and  the  fused  silex  obtained  in  a 
State  of  great  purity  as  to  colour,  though  still  containing  a 
number  of  minute  cells. 

XIV.  Fifty  grains  of  pure  silex  and  a  quarter  of  a  grain 
of  lamp  black  were  mixed.  The  carbon  gave  a  delicate 
shade  of  blue  to  the  silex.  The  mixture  was  fused  into  a 
smgular  glass  composed  of  concentric  laminre  or  convexes 
of  thin  glass.  Tlie  colour  was  indefinite  and  mixed,  of  a 
Straw,  watery,  smoky  tinge,  and  much  clouded.  It  was, 
however,  very  transparent,  and  so  buoyant  as  to  float  in  air. 

XV.  50  grains  of  pure  silex, 

J-  grain  of  lamp  black,   were  fused  into  a  porous 

flass  possessing  a  watery  transparency,  but  of  a  light  lead- 
lueish  colour. 

XVI.  50  grains  of  pure  silex, 

1  grain  of  lamp  black,  formed  a  glass  consider- 
ably darker  in  point  of  colour  than  the  former :  the  cells 
were  much  of  the  same  size,  but  the  thickness  of  the  la- 
minae much  increased,  and  the  transparency  proportionally 
diminished.  In  these  three  experiments  the  carbon  had 
completely  disappeared,  nor  had  the  interior  of  any  of  the 
crucibles  exhibited  the  usual  style  of  glazing. 

XVII.  50  grains  of  pure  silex, 

2  ditto  lamp  black. 
These  were  intimately  mixed  together,  and  exposed  to  a 
similar  heat  with  the  former.  The  result  was  a  jet  black 
glass  much  honey-combed,  and  apparently  approaching 
a  state  beyond  sin) pie  vitrification.  The  whole  carbon  had 
disappeared,  and  the  interior  of  the  crucible  remained  un- 
glazed. 

XVII I.  50  grains  of  pure  silex, 

3  ditto  lamp  black,  were  fused  into  an 
irregular  mass  of  a  very  dark  colour  possessing  large  honey- 
combs. The  transparency  of  the  glass  no  longer  existed, 
but  a  minute  porosity  admitted  light  with  a  singular  effect. 
The  carbon  had  disappeared,  and  the  crucible  had  received 
e  slight  degree  of  colour  from  the  carbon. 

XIX.  50  grains  of  pure  silex, 

5     ditto      lamp  black. 
This  mixture  assumed  an  earthy  appearance  of  a  very  black 
colour,  in  a  few  places  shining,  but  in  general  dull.     The 
honty-conibed  appearance  v;as  less  in  this  than  in  the  for- 
mer. 
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mer,  and  the  porositv  so  visible  in  the  last  was  considerably 
diminished.  A  portion  of  the  carbonaceous  matter  remained 
uniaken  up  which  weiohed  3-4ths  ot"  a  grain,  so  that  in  this 
expernnent  A\  grains  of  carbon  had  disappeared,  and  united 
with  the  silex.  This  is  equal  to  8^  per  cent.,  or  l-li:th 
part  the  weight  of  the  silcx. 

It  will  not  therefore  appear  rash  to  conclude,  from  these 
experiments,  that  carbon  in  high  temperatures  unites  with 
siliceous  matter  in  the  same  manner  as  indicated  by  the  ex- 
periments with  clay,  and  that  its  colour  and  appearance  arc 
totaliv  changed  by  the  union. 

'I'he  conclusions  to  be  drawn  from  these  experiments,  and 
facts  in  general,  so  far  as  they  reQ:ard  the  manufacture  of 
iron,  will  present  themselves  with  more  force  of  reasoning 
connected  with  the  analysis  of  artiticial  and  natural  iron  ores, 
containing  solely  or  in  excess  a  particular  earth  of  the  be- 
fore-mentioned varieties. 

The  present  mav  be  concluded  with  one  general  remark, 
that  the  carbon  does  not  appear  to  enter  siliceous  matter  by^ 
cementation,  as  was  evident  in  exposing  the  two  siliceous 
crystals  No.  VI.  In  ihe  experiments  with  clay,  not  only  a 
mass  of  Cornwall  clay  was  pervaded  by  the  carbon,  but 
many  of  the  crucibles  used  in  all  these  experiments  were 
fierpiently  penetrated  a  considerable  portion  of  their  thick- 
ness. 

[To  be  continued.] 
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AlKIN. 

J'i!v  lo,   1S04 
SIR,  No.  I,  Hind-strtet,  AInnLhcstcr-squarc. 

X  WAS  almost  morally  sure  that  vou  could  never  have  allowed 
fcuch  gross  ignorance  and  abuse  to  have  passed  in  vour  An- 
nual Review,  had  you  "  been  aware  of  it,"  as  have  been  ex- 
hibited in  the  "crili(|ue."  on  my  work.  Certainly  you  must 
have  been  p/o;?e/-v////c^,  when  you  read,  probably,  fofr  the 
Ijrst  time,  in  the  letter  1  had  the  honour  to  address  vou,  that, 
in  your  review,  it  was  asserted  that  the  satellite  of  Venus 
had  not  been  mentioned  in  any  work  on  astronomy,  and 
that  this  before  unheard  of  moon  was  of  vnf  invention; 
which  seemed  to  alfoul  yo\.\r  reviewer  an  opportunity  of 
fpewing  out  a  torrent  oi"  personal  abuse  against  me,  Such 
conduct  could  not  fail  to  astonish  one,  who  was  in  the  ha- 
bit of  esteeming  you  before  as  a  scholar  and  a  (Ttntieman, 
a  character  adopted  from  your  learned  father,  and  which  ( 
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should  ht  greatly  surprised  if  you  ever  departed  from. 
When  excusing  vourselt"  as  editor,  I  must  beg  leave  to  ob- 
serve you  have  fallen  into  a  slight  mistake,  when  you  say, 
"Astronomy  has  nothing"  to  do  with  botany."  Antiently 
agriculture  was  founded  on  a  knowledge  of  the  stars. 

Q^id  faciat  iaetas  segetcs,  i/to  sic.We  tcrram 
Vtnere,  MaecLnas,  ulmibque  ddjunpere  vires 
Conveniat  f^"'3'l-  (^''■''S'  ^'^'  ^' 

Astrology  and  botany  were  early  connected  ;  and  the  four 
seasoifs  are  so  much  concerned  in  botany,  that  a  scientific 
knowkd2;e  of  their  production  is  expected  from  the  accom- 
plished botanist.  The  effect  of  light  on  plants  supposes  some 
slight  acquaintance  with  the  bright  luminary  producing  it — 

....  quandcque  bonus  dormitat  Homeru?. — Her.  de  Arte  Pceli  a, 

T  am  now  publicly  challenged  by  your  reviewer  to  answer 
other  passages  of  his  "critique"  on  my  work.  "  If  I  cau 
show  the  same  want  of  information  in  these  as  in  astronomy, 
he  promises  to  take  shame  on  himself  and  kiss  the  rod.'' 
He  tru^jts  "  the  decision  to  those  who  understand  the 
subject.  To  their  impartial  judgment  he  cal/idi/lcavc?,  it." 
With  the  same  sangfroid,  he  says,  "  he  has  long  since  learnt, 
that  no  real  honour  is  lost  by  the  acknowledgement  of  an 
error ;"  "  that  he  has  made  a  I'lof,  which  Dr.  Thornton 
has  fairly  hit  ;  and  he  has  a  right  to  avail  himself  of  it  as  far 
as  it  will  go.  But  he  must  make  many  more  such  hits,  or 
he  will  not  save  his  gammon."  Although  I  conceive  a  con- 
test in  which  reputation  and  fortune  are  both  deeply  con- 
cerned is  more  serious  than  a  game  at  back-ganmion,  and 
the  hits  of  more  importance  than  such  light  amusements, 
and  that  many  would  excuse  my  contendmg  with  such  an 
adversary ;  vet,  as  greatly  provoked  to  the  contest,  in  the 
next  letter  1  shall  ha\r  the  honour  to  address  you,  I  will 
promise  '^  satisfactorily  "  to  prove  to  you,  and  the  philoso- 
phic v/orld,  that  tliis  reviewer  of  )-ours  is  as  ^^  slenderly" 
acquaititcd  with  authors  on  botany,  as  lie  has  been  pro\cd 
to  be  with  regard  to  those  on  astronomy  ;  and  that  all  my 
botanical  doctrines  are  founded  on  authors  of  the  highest 
reputation,  and  not  more  of  my  invention,  than  was  the 
salelliteoi'  Venus ;  and,  therefore,  that  I  cannot  merit,  as  has 
been  "  unjustly  "  attempted,  to  be  held  up  for  those  opinions 
to  public  ridicule.  }fis  sneers  have  arisen  from  his  total 
unacnuaintance  with  the  valuable  writings  of  modern  voae- 
table  physiologists,  as  Bonnet,  Duliamcl,  Lamarck,  Sene- 
bier,  Ventmat,  &c.  equally  as  he  was  ignorant  of  \\hat  had 
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been  saiJ  by  authors  on  the  satellite  of  Venus^  in  Rees'sim- 
proved  edition  of  Chambers's  Dictionary,  the  French  and 
English  Encyclopsedia?,  Long's  Astronomy,  Wright's  Cla- 
vis  Coelestis,  the  Piiilosophical  Transaction':,  and  many  other 
works  :  and  hence  all  the  ridicule  he  would  v.i?h  to  throw 
upon  nie,  will,  I  trust,  iall  on  his  own  head.  My  misfortune 
is  to  have  gone  further  than  the  surface,  and  to  have  read 
where  your  reviewer  had  no  opportunity  of  obtaining  infor- 
mation. Hence  my  literary  reputation  has  received  a  shock 
from  an  itnc.rpccft'd  quarter,  and  my  botanical  undertaking 
nearly  ruined  bv  misrepresentations.  You,  sir,  who  can 
feel  for  Rces's  New  Cyclopaedia,  in  which  you  are  only  par- 
tially connected,  and  complain  *'  that  I  have,  in  my  of  her- 
wise  laudable  zeal  to  vindicate  myself,  been  betrayed  into  an 
unjust  and  ungenerous  allusion  to  that  work  3"  who  was  so 
feelingly  alive  to  its  interests,  as  to  take  in  earnest  what 
ever)'  other  must  at  once  have  understood  as  a.  joke  ;  for,  af- 
ter the  fine  display  of  deep  reading  in  astrononiy  exhibited 
by  your  reviewer  and  yourself  (for  this  part  of  your  review 
you  had  not  then  disavowed),  could  I  for  a  moment  seriously 
mtend  to  assert,  that  you,  or  your  reviewer,  was  meant  to 
be  associated  with  the  learned  writer  on  astronomy  in  the 
New  Cyclopaedia,  and  really  refute  what  is  incapable  of 
answer?  It  would  have  been  the  highest  insult  to  Dr.  Kces, 
the  sagacious  director  of  that  national  work,  where,  in  each 
department  of  science,  the  ablest  men  are  judiciously  cho- 
sen, and  where,  with  the  utmost  propriety,  you  are  singled 
out  for  mineralogy  and  chemistry,  in  which  departments  of 
science,  it  is  but  justice  to  say,  vou  have  but  few  rival  con- 
temporaries ; — it  is,  T  should  think,  next  to  impossible,  but 
tliat  you  must  also  led  some  sino/l  interest  for  a  work 
hardly  less  expensive,  conducted  at  the  risk  of  an  indivi- 
dual, and  which,  if  crushed,  must  involve  me  in  a  heavy 
loss,  and  disappoint  many  of  my  hitherto  satisfied  subscri- 
bers : — Surely,  under  all  these  circumstances,  vou  will  for- 
give, I  assure  vou,  an  unintended  Iioax ;  and  if  I  have  ex- 
pressed myself  loo  strongly  \\ith  regard  to  your  reviewer, 
it  bus  arisen  from  that  natural  indignation,  resulting  from 
the  firm  persuasion,  that  I  have  been  "  ungenerously"  and 
*'  unjustly"  attacked,  and  most  ignorantly  misrepresented. 
But  believe  nie  at  all  other  times, 

Sir,  with  respect  and  esteem, 
Your  taithiul  obedient  sen'ant, 
KoiJiiUT  John  Thornto.v. 
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XXVI.  From  Dr.  Thornton,  Lecturer  on  Botany  at  Gwfs 
'    Hospital,  to  Mr.  Tilloch,  Editor  of  the  Philosophical 
jMagazine. 

July  lo,  r8o+. 
^^^^J  No.  I,  Hind-street,  M.i;iChester-squarc. 

Although  the  writer  Y.  Z.  in  ISIr.  Arthur  Aikin's  Annual 
lieview,  in  his  letter  addressed  to  you,  says  not  a  word  of  a 
second  hit  obtained  i'vom  your  pen  {thejiist  he  acknowledges 
has  been  fairly  gained  by  mine),  I  would  here  beg  leave  to 
remind  Mr.  Aikin  of  it,  at  the  same  time  thanking  vou  for  the 
clear  light  in  which  you  have  placed  before  the  philosophic 
world  my  very  anxious  endeavours,  lliesc  sentiments  of 
vours  are  so  much  in  unison  with  those  of  a  great  poet,  that 
i  trust  I  shall  be  excused  inserting  them  in  this  place. 

To  Philip  Rkinagle,  Esq.  A.  R.A.  on  his  Paintings  Jor 
Dr.  Thornton's  Temple  of  Flora,  or  Garden  q/'Nature. 

Oh  !  thou,  whose  radiant  tints  with  beauty  glow, 

Like  those  that  charm  us  in  th'  ethereal  bow  ; 

Though  bright  witli  heavenly  fire  the  picture  shine, 

Siv,  w'.io;;e  bold  genius  plann'd  the  vast  dcbign, 

Bade  the  majistic  plant  its  leaves  unfold, 

The  blossoms  shoot  in  vegetable  gold  ; 

Bane  gathering  clouds  the  darken  d  sky  deform. 

Where  round  the  Cape  loud  howls  th'  eternal  storm  ? 

Or  in  moie  genial  skies  bade  E(/i;fi  rise. 

And  waked  the  bljoinsof  opening  Paraclis,' ? 

Howe'er  by  the  i.  in  matchless  cliarms  array'd, 

Twas  Thoknton,  first,  his  daring  powers  display'd; 

I'Nne  those  bright  tints,  but  hn  th'  inspiring  soul 

1  hat  breathes,  that  burns,  throughout  the  beauteous  whole. 

Dr.  Darv^^n,  who  possessed  the  most  refined  taste,  with 
critical  discernnient,  and  at  once  entered  into  new  ideas,  was 
so  pleased  with  my  picturesque  botanical  coloured  plates, 
that  in  his  Phytologia  (as  you  mention)  he  celebrates  theui 
as  having  "  no  equal,"  and  as  such  '*  recommends  them 
to  the  public."  Fn  some  letters  which  1  have  now  by  mc 
(which  I  shall  inclose  for  your  satisfaction),  this  eminent 
poet  says,  "  All  my  acquaintance,  to  whom  I  have  shown 
the  prints  you  have  been  so  e;ood  as  to  send  me,  greatly  ad- 
mire them  indeed  !  The  coloured  print  of  the  tulips  quite 
nistonishes  them  !"  In  another  letter,  he  writes:  "  Besides  a 
compliment  to  the  fine  execution  of  your  work,  1  will 
endeavour  also  to  compose  some  verses  on  the  flowers  as 
they  occur."  And  in  another  letter  Dr.  Darwin  kindly  says, 
*'  1  shall  be  happy  io  hear  your  work  succeeds  according  to 
your  expectations,  and  its  merits,  in  these  iad  times.     I 

have 
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have  got  our  botanical  society  at  Litchfield  to  subscribe  to 
it."  Such  was  the  favourable  opinion  of  a  great  sjenius, 
whose  sudden  loss  the  literary  world,  and  nivself  in  parti- 
cular, will  ever  deplore,  respecting  my  I'icmi^le  of  Flor^\, 
or  Garden  of  Nature.  The  sentiments  of  Professors 
Martyn  and  Rutherford  have  been  long  before  the  public- 
Y.  Z.  allows,  indeed,  that  these  coloured  plates  "  do  the 
highest  honour  to  the  artisfs,  and  will  be  Iusl'c/i<r*  monu- 
ments of  ihc  fine  taste  and  musterhj  execution  which  cha- 
racterize the  liritijh  nation  in  the  present  age;"  and  the 
question  now  at  issue,  therefore,  is,  how  far  n)v  exertions 
are  interwoven  with  those  of  the  eminent  artists  employed 
for  the  production  of  these p'lcfi/resfjite  lioton'iral  plates.  To 
the  arguments  already  adduced  by  you,  I  will  add  tb.e  fol- 
lowing facts  : — First,  take,  for  example,  the  oblique- leaved 
iJesronia.  A  plant  \\  as  obtained  from  the  IMivsic  Gardens 
at  Chelsea.  It  had  ouW  female  flowers.  This  was  sketched 
in,  and  Mr.  Kcinaiile  went  with  me  in  a  chaise  ten  miles 
off  to  obtain  a  branch  with  viale  flowers,  in  order  to  com- 
plete the  picture.  The  blue  Passion-flower  contains  eleven, 
sta<fes  of  that  flower,  from  its  first  appearance  in  the  bud 
to  the  perfect  fruit.  No  one  branch  showed  these  grada- 
tions. The  flowers  were  obtained  at  Barr's  nursery,  at  J)al- 
ston,  and  the  perfect  fruit  fronj  North's  nursery,  near  the 
Asylum.  'I'he  superb  Lily,  iicc.  required  the  same  obser- 
vances j  and  as  the  renwi  de  JMedids  is  the  assemblage  of 
different  parts,  selected  first,  and  afterwards  combined,  so' 
no  one  plant  ever  appeared  in  that  perfection  of  beauty  as 
displayed  by  the  artists  engaged.  My  object -was  to  unitg 
totunical  correrfnesi  with  [juti/rescji/e  ef/ect,_  as  far  as  the 
asijociation  could  be  accomplished,  llence  I  engaged  for 
my  work  neither  a  professed  botanical  painter  nor  engraver. 
The  paintings  being  directed  bynjewas  sufficient  to  obviate 
any  loss  of  juch  a  Knowledi:e  to  the  artists  employed,  and 
accident  gave  mc  more  share  than  usually  falls  lo  an  author 
in  these  pictures.  Is  there  no  conjunction  of  exertions  in 
the  beautiful  group  of  flowers  expiessive  of  the  system  of 
Tournefort  ?  The  merits  of  the  respc-tivc  artists  stand  equally 
the  same,  as  far  as  regards  their  piifession,  now  as  before, 
and  they  willincrly  would  allow  nie  tins  s/iarc  in  the  /i/wrot" 
ifiese  pictures  I  never,  I  believe,  before  claimed.  Had  the 
Mpccinjcns  been  entirely  of  their  own  choice,  ami  fair  coj)ied 
of  nature,  as  she  appeared  before  them,  and  the  descripliona 

•  How  couIH  tl'e-c  be  lasting  mmurrents,  (radicr  fragments,)  if  my 
\\\jik  IV4J  uccn  cruiht.d,  ai  waw  intended? 

also 
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also  theirs,  the  whole  merit  would  have  been  exclimvehj 
tliolr  own.  As  it  is,  the  reviewer,  in  his  eagerness  to  ruin 
me  in  the  public  estimation,,  wiihout  possessing,  as  he  de- 
clares, one  jot  of  *' malice*,"  has  again  here  also  exposed 
cither  his  ignorance  or  folly;  and,  fearful  that  the  phi- 
losophic world  would  not  credit  such  an  nnjiiit  attack  in  a 
work  professing  Arthur  Aikin's  name  as  editor,  I  will  put 
down  the  very  words  of  this  most  extraordinary  reviewer. 
After  highly  praising  in  general  the  botanical  plates,  he 
goes  on  : 

"  But  when  Dr.  Thornton  claims  a  share  cf  the  fame, 
we  are  reminded  of  a  farce,  which  in  our  plaif -going  days 
afforded  7/5  much  amiL<>ement.  It  is  called,  if  lue  mistake 
not,  A  Peep  behind  the  Curtain^  and  is  written  on  the  plan 
of  the  duke  of  Buckingham's  celebrated  dramatic  satire.  Its 
plot  turns  on  the  rehearsal  of  a  musical  piece,  founded  on  the 
story  of  Orpheus  and  Eurijdice,  in  which  some  cows  are  to 
be  introduced  dancing  to  the  lyre  of  the  antient  hard.  When 
every  thing  else  is  ready,  the  cows  are  wanting,  and  the 
prompter  is  dispatched  in  haste  to  inquire  the  reason  of  the 
delay.  He  quote  from  memory  ;  and,  after  a  lapse  oi thirty 
years,  will  not  vouch  for  more  than  the  general  spirit  of 
the  dialogue.  "  The  author,"  cries  the  trusty  messenger, 
out  of  breath,  '-  is  impatient  to  see  his  cows;  he  relies  much 
on  them  for  the  success  of  ^w  piece."  "  His  cows!"  replies 
the  indignant  maker,  "  they  are  my  cows:  I  know  that  liis 
play  v.ill  be  nothing  without  thein ;  and  I  will  have  him  to 
know  that,  vain  as  he  is,  he  shall  not  run  away  with  the 
glory  of  the  car  pen  ter\."  ! ! ! 

I  have  the  honour  to  remain,  sir. 
With  much  esteem  and  gratitude, 

Your  obliged  faithlal  servant, 
Robert  John  TnoRrroN. 

•  Di'.l  the  story  of  the  immense  common-phcc  book  show  no  malice? 
or  the:  foUowint;, — "  Std  ohe  :  jam  sads  es.c.  The  patic>ice  ot  the  pvililic 
must  be  soon  exhausttd.  As  to  ourselves,  we  have  not  a  drop  left.  Nevtr 
were  lavish  promises  more  scantily  realized.  His  work  is,  indcL-d,  little 
moic  th-in  a  pitcc  of  shreds  and  patches  clumsily  sriiched  together  with 
coir'jc  packthread  ;  nnd,  instead  of  a  na't'jrtal  b-'tiom-,  may  m>»rc  justly  be 
deemed  s  tuutcal  eii'gyacf."  Tiic  impaiiial  public  will  s(;orj  perceive 
where  the  nat'Ofial  cii!gracr  lies. 

t  VVh^t  will  the  philosophic  world  think  of  3  reviewer,  who  publicly 
ttllsus  that  wooden  coxi'S  dancinyr  to  a  lyir  gave  him  grfat  umusemou  in 
his  vuun^er  diys,  and  who  gra.tly  represents  the  dialoj^uc  which  wa» 
h-iM  bv  a  mcsi?nt;;r  &.v/  of  b mih,  and  3  carpenter  of  v.oodcn  cows,  as  re- 
kvaui  to  iny  work  ?    Aic  my  added  mark*  of  astonishment  misplactd  ? 

XXVII.  On 
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XXVIT.  On  t1i£  Freezing  of  Jfliter  in  leaden  Pipp<;,  indi" 
cat'irig  Means  for  its  Prevention ;  ivith  some  Thou(rltts 
relative  to  the  increased  Temperature  of  tlie  J^arlk  at 
small  Depllis.     By  G.  J.  Wright,  Esq* 

JL  HE  perplexity  arising  from  the  defect  of  an  usual  source 
of  water  for  domestic  use  in  the  winter  season,  is  a  casualty 
whicli  most  individuals  have  at  one  time  or  other  experi- 
enced, probatilv  not  less  to  their  cost  than  tht*ir  inconve- 
nience. Such  is  the  consequence  inevitablv  ensuinir  from 
the  stagnation  of  water  in  leaden  tubes  in  frosty  weather, 
particulaily  in  exposed  situations  j  the  tubes  being  not  un- 
frequcntly  burst  by  that  expansion  during  the  congelation 
of  the  included  water,  to  which  if  anv  opposition  is  made, 
the  liard's-'St  n)eials  and  most  solid  bodies  give  way. 

To  endeavour  to  obviate  the  same  b\'  the  naturally  suqt- 
gested  mode  of  surrounding  the  pipe  with  the  most  perfect 
non-conductors  of  heat,  is  a  metliod  onlv  partially  applica- 
ble, and  eligible  no  further  than  the  course  of  the  pipe 
under  ground  ;  because  the  Impossibility  of  ascertaining:,  in, 
along  course  of  covered  pipe,  the  exact  portion  of  the  Uibe 
A\here  any  rupture  may  have  taken  place,  \\ ould  occasion 
the  necessity  of  laying  open  the  non-conducting;  coat  for  a 
cotisidcrablc  length  to  arrive  at  the  injure/1  part.  Neither 
can  we  expect  by  any  combination  of  metals  to  form  a  con- 
duit capable  ot  resisting  tlie  effects  of  external  cold,  ihey 
being  all  of  tl»ejTi  good  conductors  of  heat.  On  the  other 
hand,  if  we  have  recourse  to  compositions  of  an  earthy  na- 
ture, as  porcelain,  baked  clav,  See.,  we  labour  under  in- 
conveniences trom  the  inflexibility  of  such  tubes  ;  their  lia- 
bility to  crack  in  suddtn  transitions  from  heat  to  cold; 
their  incapabilitv  of  yielding  to  internal  distension  ;  and 
especlallv  tl)e  thickness  such  tubes  woidd  require  to  be,  in 
order  eflectually  to  prevent  the  transmission  of  the  tcu)pc- 
rature  ot  the  contained  water  to  the  surrounding  air. 

Ix:aden  tubes  have  always  gained  the  prefennce  as  con- 
duits for  conveying  water  in  sn)all  (quantity  for  domestic 
and  other  uses ;  f()r,altliouL^h  ihev  are  liable  io  ihc  casualty 
of  bursting  during  frost,  their  valuable  properties  of  flexi- 
bility, ductility,  and  unalterablene-.s  by  pure  water,  render 
then>  well  adajiled  lor  the  purpose. 

Leaden  pijics  are  usuallv  ot"  a  certain  thickness,  about  an 
eighth  of  an  inch;  it  is  this  thickness,  and  the  ductility  of 

*  Communicatcct  by  the  Autlior. 

the 


148  On  the  Freezing  of  IVater  in  leaden  Pipes, 

the  metal  itself,  which  prevents  them  from  bur^ting  at  all 
times.  Thus  they  can  only  allow  of  expansion  from  con- 
tained frozen  water  a  limited  number  of  times;  and  old 
pipes,  and  such  as  may  have  been  IVequently  repaired  by 
soldering,  must  be  expected  to  give  way  in  every  rigorous 
season. 

The  pipe  being  new  when  first  laid  down,  the  low  tem- 
perature of  the  succeeding  winter  occasions  a  congelation 
of  the  water  thnuifjhout  the  whole  lenirth  of  the  tube :  an 
expansion  every  way  ensues  by  this  process  of  icefaction  ; 
the  ductility  of  the  metal  allows  of  an  enlargement  of  its 
diameter  throughout  its  whole  length  ;  its  thickness  is  pro- 
portionally diminished  ;  a  milder  temperature  ensues,  and 
a  thaw  subsequently  takes  place  in  the  tube  without  occa- 
sioning damage.  A  second,  third,  and  perhaps  more  win- 
ters thus  pass  on ;  the  water  each  time  frozen  in  the  pipe, 
each  time  enlargino;  its  diameter  and  diminishins:  its  thick- 
ness :  at  last,  the  diminution  ot"  this  latter  renders  it  no 
longer  capable  of  withstanding  the  force  of  internal  disten- 
sion, and  the  succeeding  frost  occasions  a  rupture  in  that 
part  of  the  tube  where  the  resistance  may  prove  the  least. 

if  the  tube  had  been  constructed  of  a  more  refractory 
metal,  as  iron,  &c.,  the  first  expansion  would  have  burst 
the  same  ;  while  it  is  obvious  that  the  durabihty  of  a  leaden 
pipe  must  be  very  precarious  after  the  first  occasion  for  re- 
pairing a  rupture  therein  :  for,  in  casting  a  pipe,  if  the  cool- 
ing were  slowly  and  uniformly  conducted  (a  precaution  not 
at  all  attended  to  in  their  manufacture),  its  texture  and  duc- 
tility would  be  the  same  throughout,  and  we  should  have 
^ood  reason  to  conclude  that  the  diminution  in  thickness 
throughout  the  pipe,  b\'  all  the  previous  expansions  of  the 
freezini;-  water,  would  be  alike  ;  and  the  necessity  of  repair- 
ing a  rupture  in  one  part  would  be  a  certain  indication  of  the 
■extreme  thinness  of  the  whole,  and  its  incapability  of  un- 
dergoing any  further  distension.  But  as  the  tube  is  never 
tmiformly  cooled,  but  cast  in  small  lengths  of  two  to  three 
feet,  each  of  which  is  allowed  to  cool  as  speedily  as  the 
temperature  of  the  surrounding  air  will  admit,  and  after- 
wards joined  together  to  foru)  one  pipe  of  any  required 
lenofth,  there  may  be  certain  portions  the  ductility  of  which 
liiav  better  allow  of  progrt^ssive  distension  than  others  ;  and 
I  add,  ihat  the  mode  of  cooling  a  pipe  after  casting  the 
same,  were  it  attended  to,  would  have  considerable  influ- 
ence on  its  ductility  ;  instances  of  which  we  have  in  every 
•substance  capable  of  fusion  (whether  metallic  or  not), 
\viu'iLi)v  the  regular  annealing  of  the  sanie^  or  cooling  them 
"  4        "  in 
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in  the  most  gradual  manner,  leaves  the  particles  of  such 
substance  in  that  equable  state  with  respect  to  each  other, 
as  proves,  in  the  subsequent  use  of  the  article,  the  Siu-ebt 
safeguard  from  casualties  arisinu'  either  from  change  of  tem- 
perature or  mechanical  extension.  Thus  the  durability  of 
feaden  pipes,  relative  to  the  freezing  of  their  contained  lluid, 
is  proportional  to  their  thickness, and  the  uniformity  in  the 
yielding  of  each  portion  of  the  cylinder,  which  uniformity 
depends  on  the  accurate  and  equable  cooling  originally  ob- 
served in  their  manufieture. 

The  compression  of  air  exerted  by  the  mechanical  im- 
pulsion of  the  water,  is  another  source  of  injury  to 
pipes  :  thus,  before  water  flows  into  a  cistern,  a  hissing  a^ftl 
undulating  noise  is  heard  for  some  time  to  issue  from  the 
cock  supplying  such  reservoir,  occasioned  by  the  flux  and 
reflux  of  air  confined  in  the  pipe.s,  such  air  being  urged  Cc) 
escape  by  the  engine.  Or  height  of  the  head  of  water,  pouer- 
iullv  throwing  forward  the  water,  whose  progression  is  re- 
tarded till  the  air  before  it  is  made  to  escape  at  various  out- 
lets. If  no  vent  were  any  w  here  allowed  to  this  air,  that 
is  to  say,  if  every  copper  cock  was  air-tight  as  well  as  water- 
tight, and  each  kept  shut,  the  progress  of  the  water  would 
be  not  (mly  jirevented,  but  weak  pipes  in  many  instances 
would  be  burst  by  the  mtchanieal  powerof  the  enuiiic  thrust- 
ing forward  the  water,  and  therefore  proportion^UTy  cojnpres- 
sing  the  air  before  it.  Thus,  in  frosty  wcatlier,  allpipes  sup- 
plied by  any  powerful  machine  have  a  double  hazard  of  rup- 
ture from  cyhuders  of  ice  retained  in  them,  so  closing  the 
\\  hole  number  as  to  prevent  t-he  esca])e  of  the  airy  mort  and 
more  compressed  by  violent  alternate  propulsions  exerted  in 
the  water. 

So  long  then  as  we  remain  ui\acquainte<;l  with  any  sub- 
stance conj(jining,  at  (ordinary  temperature,  clHStioiiv  with 
the  ductility  and  hardness  of  meials,  we  can  scarce  look 
to  other  methods  of  j)rcvenling  the  freezing  of  water  in 
conduits,  than  by  the  radical  resource  of  keeping  them  full 
only  during  the  short  interval  of  supplying  the  cistern  or 
reservoir  of  each  dwellmg  or  manufactorv. 

Tile  air-valve  here  suggested  for  the  purpose,  as  facile  of 
construction  as  its  mode  of  action,  bears  with  it  its  own 
demonstration,  consonant  to  the  most  simple  of  hydrnsta- 
tical  laws,  and  in  most  situations  applicable  as  a  self-acring 
principle,  is  delineated  in  lig.  3,  wherein  AB  represents  the 
Dody  of  the  valve  fornied  of  pewter;  being  of  six  inches 
height,  and  having  in  the  centre  of  its  sunnnit  a  ^n!all  hole 
l-4'h  of  an  inch  diameter.     'I'he  upper  cylindrical  portion 
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A,  of  four  inches  height  and  two  in  diameter,  screws  on- 
to the  funnel-shaped  part  B,  to  the  extremity  of  \^hich  i3 
soldered  ihe  straight  copper  cock  C,  which  is  inserted  into 
anv  leaden  pipe,  as  DE,  (fig.  l.)  supplied  at  its  extremity!) 
from  the  original  forcing-pumps  of  the  public  water-works, 
and  emptying  itself  into  the  cistern  F.  ab  is  a  circular  piece 
of  cork  of  half  an  inch  less  diameter  than  the  cylinder  A  ; 
its  upper  surface  is  furnished  with  a  leathern  covering,  and 
from  the  centre  of  this  proceeds  a  small  wooden  stem  or 
slender  wire  c,  of  such  length  as  that,  when  the  cork  shutter 
rests  in  its  proper  situation  upon  the  three  projecting  pieces 
ddd,  the  top  of  the  wire  may  just  emerge  through  the  ori- 
fice at  A.  Thus,  if,  upon  opening  the  stopper  or  turning 
the  cock  C,  water  rise  into  the  cylindrical  portion  of  the 
A^alve  (owing  to  the  mechanical  propulsion  of  the  fluid  froin 
D  onwards),  the  rising  of  the  cork  shutter  with  the  fluid 
■will  be  perpendicularly  directed  by  the  wire  so  as  efl^cctually 
to  prevent  the  fluid  from  escaping  at  the  orifice  A  *:  on  the 
other  hand,  when  the  water  ceases  to  he  impelled  from  D 
onwards,  and  consequently  does  not  rise  through  the  stop- 
per C  into  A,  the  cork  shiUter  remains  in  its  former  situa- 
tion, and  a  free  passage  is  allowed  for  air  to  pass  through, 
the  open  stopper  C  round  the  edge  of  the  shutter,  as  being 
half  an  inch  less  in  diameter  than  the  cylinder.  Thus-,  the 
entrance  of  the  air  from  A  through  C  into  any  attached 
pipe,  will  allow  the  water  therein  to  flow  out  at  any  lower 
orifice  in  such  annexed  tube ;  which  thus  emptying  itself 
remains  in  that  state  till  the  mechanical  impulsion  of  the 
fluid  is  again  commenced,  that  is,  till  the  water  is  again 
turned  o^n  by  the  ttirncock  on  the  usual  day  of  supply. 

The  connection  here  applies  to  every  case  wherein  the 
cistern  is  placed  at  a  lower  level  than  the  supplying  tube 
DE,  and  proves  at  all  times  a  self-acting  principle,  as  bare 
inspection,  by  any  one  acquainted  w  ith  the  properties  of 
the  svphon,  will  convince.  But  the  case  is  exactly  reversed 
in  those  situations  where  the  cistern  is  at  a  higher  level  than 
the  supplying  tube,  as  at  H.  Here  it  is  evident  that,  when 
the  mechanical  impulsion  at  D  is  discontinued,  the  pipe 
from  G  to  D  will  remain  full  of  fluid,  although  an  air- 
valve  were  placed  at  D,  for  D  is  lower  than  G.    Here  then 

*  It  is  not  improbable  that  the  lower  surface  of  the  cork  shutter  may  be 
so  inoist  in  cold  weather  as  to  allow  it  to  he  frozen  to  the  resting  pieces 
dd  of  the  cylinder,  preventing  its  rise  with  the  water  should  it  gain  ad- 
mittance. To  be  sure  of  its  desired  action,  we  may  unscrew  the  cylinder 
and  inspect  the  condition  of  the  apparatus,  and,  if  the  cork  be  then  frozen, 
easily  detach  tt. 

we 
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we  have  no  need  of  the  valve,  but  in  its  stead  a  cock  only, 
as  at  e  ;  for,  when  the  water  ceases  to  flow  from  D  through 
G  into  the  cistern  H  (the  cock  G  still  remaining  open),  it 
is  plam  that  if  the  cock  e  be  opened,  the  upper  syphon  DEG 
will  empty  itself  at  e,  the  lower  orifice  of  its  longest  leg, 
the  air  entering  at  the  upper  and  open  cock  G  allowing  of 
the  same. 

The  principle  of  the  whole  is  too  plain  to  require  further 
comment ;  and  any  person  of  ordinary  ability,  acquainted 
with  the  actual  course  of  a  pipe,  would  be  at  no  loss  to 
apply  i.t  to  any  svstem  of  pipes  however  complicated  ;  only 
remembering  that  the  portion  of  pipe  included  between  the 
street  and  the  cistern  must  become  a  ssphon,  (either  by  the 
application  of  an  air- valve  at  D  when  the  cistern  is  at  a 
lower  level,  or  a  cock  when  at  a  higher,)  air  entering  at 
a  higher  portion  of  the  pipe,  (whether  through  a  valve  in 
the  former  instance,  or  the  cock  G  in  the  latter,)  and  hence 
allowing  the  contamed  water  to  flow  out  at  aay  aperture 
lower  than  any  point  or  curve  formed  between*. 

With  regard  to  in-door  situation-,  including  the  pipes 
leading  from  the  cistern  downwards  to  the  various  apart- 
ments of  the  house,  I  can  scarce  conceive  it  requisite  to  be 
at  any  pains  respecting  them,  as  the  frost  must  be  intense 
indeed  to  freeze  the  water  contained  in  them,  not  only  on 
account  of  their  less  exposed  situation,  but  also  because  the 
occasional  drawing  of  water  from  the  cocks  at  the  extremi- 
ties of  the  pipe,  carries  down,  by  the  rushino;  motion  of  the 
water,  any  small  particles  of  ice  that  may  have  begun  to 
form  :  but  in  cold  aspects  the  same  principle  is  easily  ap- 
plicable, placing  a  cock  immediately  at  the  side  of  the  cis- 
tern, as  at  f,  and  an  air-valve  directly  beyond  it.  By  this 
disposition  you  are  enabled,  by  first  closing  the  cock  f,  and 
then  opening  all  the  cocks  at  the  extremity,  to  empty  the 
pipe  either  even,'  night  on  going  lo  rest,  or  once  or  twice 
during  the  day,  as  the  rigour  of  the  season  and  degree  of 
exposure  may  indicate  ;  but  the  chief  utility  of  the  plan  is 
the  ensuring  the  constant  supply  of  water  into  the  cistern  j 

•  When  the  ciste  n  is  at  a  higher  level,  if  an  inrcrnicdi.ite  curve 
should  unavoidably  fail  lower  than  the  level  of  D  the  supplying  u\hc,  the 
pipe  must  be  either  divided  into  two  syphons  by  pibciiig  an  air-valve  at 
D,  ind  a  cock  at  the  lowest  part  of  the  curve  as  at  E  (fig.  2.)>  or  else  the 
whole  Icni^th  m^y  be  formed  into  one  syphon  by  placing  a  stop-cock  at  D, 
and  a  descending  pipe  immediately  beyond  it,  the  orifice  of  wh^ch  must 
be  lower  th^n  the  level  of  the  inti.rn,cdi.ue  curve  E:  then,  first  closii^ 
thcktop-cock  at  D  and  operung  the  lower  one  g,  the  syphou  GSDg  will 
empty  itself  at  g,  liic  lower  a^>ertur.-  of  its  longest  I'.g. 
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exclusive  of  the. advantage  it  gives  us  of  a  command  of'i 
pipe  when  requiring  repair,  u'ithout  being  obhccd  to  empty 
the  cistern  before  the  plumber  can  solder  a  rupture  in  the 
tube;  as  also  the  fuither  resource  of  pouring  down  hot 
water  into  the  same,  through  the  valve,  to  melt  any  ice  that 

-  may  have  been  formed  accidentally  therein  ;  cylinders  6f 
ice  so  contained  would  be  melted  by  the  water,  because  the 
lead  encirclmg  such  cylinders  of  ice  would  conduct  the  heat 

^from  the  boiling  fluid,  and  the  ice,  now  surrounded  by  a 

■  heated  body,  would  gradually  receive  an  augmentation  of 
temperature  sufficient  for  its  liquefaction. 

Pumps  are  less  frequently  found  frozen  than  leaden 
"  pipes,  chiefly  because  the  water  in  the  upper  chamber  of 
'  the  pump  is  occasionally  renewed  and  violently  agitated  by 

■  the  working  of  the  piston  at  every  draught  of  water,  and 
tlrat,  perhaps,  several  times  in  an  hour;   and  partly  because 

~  the  water  raised  from  the  well,  being  of  a  higher  tempera- 

"  ture  than  the  external  air,  requires  some  time  to  cool  to  the 

freezing  point ;  and  also  in  the  case  of  wooden  pumps,  the 

thickness  of  the  wood,  as  a  bad  conductor  of  heat,  prevents 

any  speedy  transmission  of  temperature  from  the  water  to 

the  surrounding  air. 

•      The  supply  of  water  through  the  streets  from  the  public 

■''Water- works  is  very  rarely,  if  ever,  obstructed  by  frost,  how- 

■  ever  intense.  The  reason  of  this  hinges  on  the  fact,  as 
ascertained  f)v' accurate  observers,  that  in  this  country  the 

■  temperature  of  the  earth  at  two  feet  depth  does  not  mate- 
'  rially  diminish  throughout  the  year,  and  is  scarcely  ever, 

even  in  ricrorous  winters,  lo\^er  than  40°  of  Fahr.     This  is 

about' the  depth  at  which  the  wooden  pipes,  running  under 

the'  street,   are  usually   laid.      We   ha\c  therefore  at   all 

^  times  a  certain  supply  from  them   in   the  severest  seasons, 

~'by  placing  plugs   over  orifices  immediately   in   the   pipes 

"themselves:  it  is  only  the  smaller  leaden  tubes  proceedmg 

'  from  their  sides  that  are  usually  frozen,  and   that  not  till 

they  cnicrgc  into  such  situations  as  to  be  unprovided  with 

that  slicker  from  the  cold  which  a  stratum  of  earth,  of  two 

feet  in  every  direction,  before  afl'orded  them. 

Mr.  Bovle,  after  a  fortnight's  hard  frost,  found  the  same 
'  to' have  penetrated  only  14  inches  depth;  and  at  Moscow 
the  frost  is  never  known  to  penetrate,  in  the  most  severe 
seasons,  more  than  two  feet.   Hales  also  found  the  earth  at 
'  two  feet  (depth  to  be  unaffected  by  the  continued  cold  of 
''■  a  riijorous  winter.     Exclusive  of  the  non-conducting  qua- 
lity of  earthy  uiatters,  there  appears  to  be  a  source  of  heat 
.,.at  about  this  depth,  v.hich  diminishes  as  we  proceed  further 

till 
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till  about  50  or  SO  feet :  beyond  that  the  temperature  of  the. 
earth  is  invariably  found  to  increase,  and  is  sujiposed  to  do 
so  continually  as  we  approach  the  centre  of  the  earth. 

The  warmth  of  the  sub-stratum  of  mould  in  gardens,  or 
wherever  the  surface  or  vicinity  abounds  with  the  roots  of 
vegetables,  may,  1  think,  be  reasonably  expected  to  exceed, 
at  times,  the  temperature  of  situations  not  so  circumstanced;, 
for,  as  the  roots  of  vegetables  have  the  power  of  ai)sorbing' 
moisture  from  their  vicinity,  and  this  having  ever  a  ten-, 
ikncy  to  penetrate  toward  that  point  where  may  prevail  the. 
greatest  dryness;  so,  in  proportion  as  these  roots  exhaust  the 
moisture  of  the  earth  immediately  surrounding  their  libres, 
will  the  aqueous  vapour  from  greater  depths  be  attracted  *.  - 

Hence,  whenever  extreme  drought  in  the  soil  and  super- 
natant atmosphere  is  such  as  to  be  unfavourable  to  vegeta- 
tion, the  tincly  divided  aqueous  vapour  from  beneath  will 
ascend  toward  the  upper  vegetable  ipould ;  where  having, 
penetrated  to  that  level  which  (owing  to  the  non-conducts 
ing  quality  of  the  earth)  can  only,  as  we  have  seen,  be  ai'-. 
fected  l)y  the  temperature  oi'  the  air,  namely,  the  uj)permost 
stratum  of  soil  within  a  foot  or  two  of  the  surface,  the  va-» 
puur  so  arisincT-  must  under»;o  a  condensation  aiirccable  to 
the  established  laws  of  heat,  whereby  the  before  combined 
caloric  of  that  vapour,  now  rendered  free,  becomes  diffused 
among  the  surrounding  media,  augmenting  of  course  the 
temperature  of  the  adjacent  earth,  and  that  as  frequently  in 
summer  as  at  other  times  f.  Consequently,  wherever  therq 
exists  tiiC  most  frequent  cause  of  dryness  in  a  soil,  there 
will  the  rise  and  condensation  of  subterranean  aqueous  va;? 
pour  be  most  fre(]uently  found  to  ensue ;  and  agreeable 
thereto,  the  efl'cct  must  more  repeatedly  take  place  in  situa- 
tions where  vegetables  abound  than  elsewhere. 

On  the  contrary,  in  humid  states  of  the  atmosphere,  this 
water  for  tlie  support  of  the  vegetable  kingdom  will  be  by 
prioritv  attracted  from  the  air  (dry  earth  acting  as  an  hy- 
grometer), and  the  eiiect  will  be,  the  soil  cannot  then  have 
that  warmth  imparted  to  it  as  formerly,  from  the  two-fold 
cause  of  the  moisture  of  the  atmosphere  being  at  a  lowtx 

•  In  the  driest  scsson,  if  a  drinking  glass  be  plucei]  on  the  ground  ui 
an  inverted  position,  its  interior  surface  will  soon  bo  ?e'.n  covered  widi 
"drops  ofwater,  from  the  condcnsaiion  cf  these  exttemely  divided  vapc.'urs 
txha'ed  fiom  the  earth,  and  condensed' on  the'coLd  sidtsof  tlic  plass.  The 
fluid  thus  cvai'oraie;!  fro  n  the  cmth.  Watson  and  Males  have  cakui.it(d 
to  aiTi'iunt  to  a  consideisbie  cpianiity  per  hour  from  a  bc^uarc  foot  96 
ground,  even  after  a  drought  of  some  weeks'  continuance.' 

t  Halcb'b  Staiicks,  vol.  i.  p.  ( 7- 
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temperature  and  in  a  less  divided  state  than  that  which  is 
attracted  from  great  depths  under  ground ;  hence  containing 
less  combivied  heat,  and  being  also,  in  the  case  of  showers, 
applied  to  the  earth  and  roots  already  in  its  fluid  state.  In 
the  cold  seasons  of  winter  the  same  cause  will  prevail  in  a 
yet  greater  degree ;  for,  the  colder  the  upper  stratum  of 
janould,  the  more  copious  must  be  the  ensuing  condensation. 

Thus,  in  proportion  as  the  state  of  the  ambient  atmosphere 
is  more  or  less  favourable  to  the  vegetable  process  as  carried 
on  by  all  the  parts  of  the  plant  above  ground ;  so,  the  greater 
the  obstacles  here  presented  to  the  procedure  of  the  same, 
the  more  do  they  require  of  stimuli  around  their  radical  fibres 
to  obviate  the  opposmg  circumstances  in  the  atmosphere. 
These  will  be  in  some  measure  compensated  by  the  addi- 
tional stimulus  of  heat  now  imparted  around  the  roots  by 
the  vaporous  condensation  alluded  to  :  yet,  if  the  same  un- 
favourable season  be  of  too  long  continuance,  this  under- 
ground stimulus  will,  like  all  other  excessive  stimuli,  be 
followed  by  an  equal  degree  of  depression  on  the  part  of  the 
individual  plant  so  circumstanced  ;  and  in  this  view  a  hot 
and  dry  summer,  by  excessive  exhaustion  of  the  vegetable 
powers  from  root  to  leaf,  must  prove  more  deleterious  to 
vegetation  than  a  cold  winter. 

From  the  above  premises  I  beg  to  draw  a  conclusion, 
consistent  with  the  established  laws  of  caloric,  not  less  war- 
rantable from  actual  fact  than  from  analogy  in  another  king- 
dom, and  conformable  to  the  ever-prominent  uniformity 
observable  throughout  the  various  operations  of  nature,  that 
plants  are  endowed  with  the  property  of  indirectly  gene- 
rating in  the  vicinity  of  their  roots,  by  their  exhaustion  of 
moisture,  and  consequent  ascent  and  condensation  of  aqueous 
vapour  froiTi  beneath,  that  temperature,  which,  actmg  as 
a  stimulus,  and  hence  enabling  them  to  counteract  exter- 
nally opposing  circumstances,  proves  most  favourable  to, 
and  the  natural  consequence  of,  their  vegetation, — in  the 
same  manner  as  the  effect  of  existence  is  the  engendering 
of  that  degree  of  heat  within  the  animal  system  which  not 
only  favours  the  continued  performance  of  the  various  func- 
tions of  the  body,  but  which  incrc  ascs  as  the  external  me- 
dium is  more  cold  and  unfavourable  to  the  living  process^ 
and  without  which  animal  life  itself  would  soon  terminate 
in  insensibility,  torpitude^  and  death. 

Kennington, 
May  1 8,  1804.. 
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XXVIII.  Description  of  a  Furnace  destined  for  the  Vqite- 
faction  of -Copal  arid  Amhcn\     Bi/  Professor  Tingry*. 

JL  HOSE  who  have  examined  in  detail  the  laboratories  de- 
stined for  a  course  of  chemistry,  may  easily  form  a  clear 
idea  of  the' construction  of  this  turnace,  by  reculJecting  that 
employed  for  separating  sulphuret  of  antimony  from  its 
matrix.  But  to  render  it  fit  for  the  object  in  question  re- 
quires some  alterations  ;  by  the  help  of  which  one  may  use 
it  without  inconvenience  for  the  liquefaction  of  solid  resins, 
and  even  for  mixing  them  with  diying  oils. 

This  furnace,  a  section  of  which  is  represented  fig.  1. 
Plate  H,  mav  fee  entirely  constructed  of  burnt -clay,  three 
large  apertures  being  made  in  the  lower  chamber.  A,  which 
-etipplies  the  place  of  an  ash-hole  in  the  common  furnaces. 
The  upper  part  of  these  apertures  is  arched  ;  and  the  pillars 
or  solid  parts  between  them  should  be  as  narrow  as  possible, 
in  order  to  enable  the  artist  with  facility  to  extract  the  li- 
quefied matter,  and  even  to  mix  it  with  the  drying  oil,  if 
this  kind  of  varnish  be  required. 

The  upper  part,  B,  or  fire-place  of  the  furnace,  is  sepa- 
rated from  the  lower  part,  'A,  by  a  bottom  or  plate,  which 
answers  tlie  same  purpose  as  a  grate  in  the  common  furnaces. 
This  plate  has  in  the  middle  a  circular  aperture,  the  diame- 
ter of  which  corresponds  to  that  of  the  tube,  C,  which  it 
is  destined  to  receive,  and  u  hich  extends  a  considerable  way 
below  it.  This  plate  may  either  form  one  piece  wiih  the 
furnace  or  may  be  moveable.  In  the  latter  case  it  is  sup- 
ported by  three  projections,  or  by  a  circular  ledge  which 
projects  inwards.  In  my  furnace  this  partition  is  composed 
of  an  iron  plate  covered  with  a  coating  of  potters'  clay  an 
inch  in  thickness.  This  precaution  is  indispensably  neces- 
sary, to  prevent  the  heat  frorri  penetrating  to  the  lower  di- 
visicjn,  A. 

The  sides  of  the  fire-place,  B,  are  pierced  with  holes  an 
inch  in  diameter,  and  distant  from  each  other  about  three 
inches.  These  apertures  admit  air  sufficient  to  maintain 
the  caloric  (heat)  at  the  degree  proper  for  this  kind  of  ope- 
ration. The  following  are  the  proportions  of  the  three  parts 
of  this  furnace,  which  served  me  for  my  experiments,  and 
in  which  I  liquefied  six  ounces  of  copal  in  the  space  of  ten 
niiimtes,  without  altering  its  colour  in  a  sensible  manner. 

*  From  hii  work  entitled  "  Tbf  Painter  and  rarniibtr'i  Guide,"  Eng- 
liih  cditiun, 
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Inchcj. 
Total  height  of  the  furnace  -     ------   17A 

Height  of  the  lower  chamber,  A,  including  the  bot- 
tom, which  was  an  inch  in  thickness  -     -     -      11 
.  Height  of  the  upper  chamber,  B,  or  of  the  fire- 
place, --------------3^ 

Diameter,  taken  at  the  upper  interior  edge  of  the 

fire-place,  B      ------     -"'---g^ 

.  Diameter  of  the  same,  taken  at  the  bottom  or  par- 
tition -------------7 

This  part  decreases  in  diameter  2^  inches,  tapering  to- 
wards the  lower  part  of  the  furnace,  A. 

The  tube,  -C,  is  conical  at  the  upper  extremity  and  cy- 
lindrical towards  the  bottom  :  it  is  9^-  inches  in  length,  4^ 
in  diameter  at  the  top,  and  27  towards  the  middle.  Both 
ends  of  it  are  open. 

The  tube,  C,  is  placed  in  the  aperture  formed  in  the  mld- 
^e  of  the  partition,  in  such  a  manner  as  to  rise  3  or  4  inches 
into  the  fire-place.  The  place  where  it  joins  to  the  parti- 
tion is  luted  with  clay,  to  prevent  the  ashes  or  small  coals 
from  falling  dow^n. 

When  this  arrangement  is  made,  the  net,  D,  (see  fig.  2.) 
made  of  brass,  wire  worked  very  open,  is  placed  in  the  tube. 
It  has  the  shape  of  a  funnel,  the  upper  edge  of  which  is 
made  fast  to  a  ring  of  wire  of  the  same  diameter  as  the  upper 
part  of  the  tube,  C.  The  decrease  in  the  diameter  of  the 
tube  C  conduces  to  the  stability  of  this  net,  and  the  conical 
form  of  the  latter  prevents  it  from  coining  into  contact  with 
the  lateral  parts  of  the  tube,  which  is  a  matter  of  great  im- 
portance to  preserve  the  copal  from  too  great  alteration  by 
the  heat. 

The  copal  is  placed  on  this  metallic  filter  in  pieces  not 
larger  than  a  small  nut,  and  the  whole  is  closed  up  with 
the  iron  plate  or  cover,  E,  an  inch  in  thickness,  taking 
care  to  lute  the  joining  with  clay,  to  prevent  all  communi- 
cation with  the  exterior  air. 

A  shallow  dish  or  capsule,  F,  filled  with  water,  (fig.  3.) 
is  placed  under  the  bottom  of  the  tube,  C,  in  such  a  man- 
ner that  the  tube  is  immersed  in  the  water  two  or  three  lines. 
The  fire-place,  B,  being  filled  with  burning  coals  so  as 
to  rise  above  the  iron  cover  of  the  tube,  the  first  impression 
of  the  heat  on  the  copal  is  announced  by  a  kind  of  cracklings 
the  consequence  of  its  dilatation,  which  makes  it  split  into 
small  piecc,«.  This  noise  is  a  sign  of  beginning  liquefaction, 
which  indeed  takes  place  soon  after.  A  small  iron  pallet- 
knife 
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knife  terminating  in  an  elbow  is  introduced  under  the  tube, 
and  moved  in  such  a  manner  as  to  cause  tlie  Hqueficd  part  of 
the  copal  to  fall  down  into  ihe  \^•aterJ  and  to  bring  it  under 
the  solid  i'omn  towards  the.  edge  of  the  capsule.  \V'hcn  the 
operation  is  llnished,  the  copal  is  spread  out  on  dry  linen 
cloths,  or  on  unsized  paper,  to  dry  ;  it  is  then  piled  up  and 
exposed  to  a  gentle  heat,  to  deprive  it  of  all  its  huniiditv. 

Whiie  the  copal  is  falling  down  there  is  separated  a  very 
small  portion  of  oil,  which  remains  fluid  after  the  opera- 
tion. It  tloats  on  the  water  as  well  as  the  copal,  and  gives 
to  the  latter  a  greiisv  appearance.  Eut  when  the  tube  is  of 
sufficient  length  there  will  be  no  necessity  for  immersing  the 
end  of  it  in  tlie  water,  or  even  for  receiving  the  matter  in  the 
water;  but,  in  this  case,  a  kind  of  smoke  will  escape,  which 
may  be  ofl'cnsive  to  the  artist.  The  essential  point  is  to  gra- 
duate the  fire  in  such  a  manner  as  not  to  alter  the  colour  of 
the  copal.  When  a  very  thick  smoke  issues  through  the 
lower  aperture  of  the  tube  ;  when  the  latter  is  very  red;  and 
when  the  drops  which  fall  into  the  water  rise  into  bladders 
and  form  small  explosions,  there  is  reason  to  conclude  that 
the  fire  is  too  violent. 

I  have  succeeded  in  composing  varnish  with  fat  oil,  in  the 
same  operation,  by  substituting  for  the  water  dryiny;  oil  in  a 
stite  of  ebullition,  and  maintaining  it  h\  that  state  bv  means 
of  a  mass  of  very  hot  iron,  which  served  it  as  a  supporter. 
The  mixture  of  the  liquclied  matter  is  facilitated  by  means 
of  a  spatula,  with  a  knee  at  the  extremity  ;  and  the  boilino- 
essence  is  afterwards  added.  The  inconvenience  of  placinsj 
under  the  apparatus  a  volatile  and  highly  inflammable  oil 
may  be  readily  conceived. 

'Ibis  new  mean  enables  the  artist  to  compose  a  very  du- 
rable varnish,  very  little  coloured,  and  superior  to  copaf  var- 
nish composed  with  drying  oil,  as  the  composition  of  the 
latter  requires  processes  w  hich  alter  the  essential  qualities  of 
the  substances  that  form  the  basis  of  it. 

For  operations  on  a  larger  scale  the  dimensions  of  the  fur- 
nace may  be  changed  ;  but  in  this  case  it  will  be  proper  to 
elevate  the  fire-place,  properly  st)  called,  on  a  kind  of  iron 
tripod,  as  rci^rescnted  at  (t,  lig.  4,  in  order  that  the  work- 
man n>ay  be  more  at  his  ease.  I  nuist  however  alw  ays  insist 
on  the  advantage  of  employing,  in  the  process,  doses  of  only 
four  and  six  ounces. 

The  valuable  advantages  which  accomj)an\-  this  new  me- 
thod will  be  pcrceivfd  when  a  trial  has  been  made  of  the  var- 
fiisli  composed  with  essence  ol"  turpentine,   which  results 

iroui 
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from  it.  Copal  thus  prepared  has  properties  different  from, 
and  more  extensive  than,  those  communieated  to  it  by  the 
common  method ;  and  it  has  not  that  dark  brown  colour 
which  it  acquires  by  too  high  a  temperature,  and  too  long 
exposure  to  hear.  Immersed  here  in  an  atmosphere  of  ca- 
loric (heat),  it  receives  the  impression  only  at  the  surface, 
which  soon  yielding  to  the  power  of  that  agent  escapes  un- 
der the  liquid  state  from  the  continuance  of  its  action  ;  new 
surfaces  are  successively  subjected  to  the  same  effect ;  and 
the  final  result  is  copal  as  little  altered  as  possible,  and 
which  can  have  undergone  but  a  very  slight  modification  in 
its  constituent  principles  :  the  force  only  of  the  connexion 
which  existed  between  its  parts,  and  which  opposed  so 
great  an  obstacle  to  the  solutions  proposed  to  be  effected,  is 
diminished.  In  a  word,  it  is  possible  to  compose  fat  copal 
varnish  idmost  colourless,  by  making  use  of  oil  as  little  co- 
loured as  possible  ;  such  as  that  of  pinks  prepared  in  leaden 
vessels,  according  to  Watin's  method. 

In  like  manner  also  this  copal,  simply  modified,  mav  in- 
crease the  soliditv  of  alcoholic  varnish  in  a  more  direct  man- 
ner than  when  it  is  employed  without  any  preliminary  pre- 
paration. A  second  liquefaction  would  perhaps  give  it  the 
property  of  being  soluble  in  alcohol  in  greater  quantity;  but 
there  would  be  reason  to  apprehend  that  the  alteration  in  its 
principles,  carried  too  far,  would  give  it  no  superiority  over 
those  resins  which  are  most  soluble  in  that  liquid. 

To  prepare  Copal  Varnish  ivith  Essence  of  Turpentine,  with- 
out any  intermediate  Substance. 

Take  Copal  liquefied,  according  to  my  method,  3  ounces. 
Essence  of  turpentine  20  ounces. 

Place  the  mattrass  containing  the  oil  in  a  balneum  marise, 
and  when  the  vv'ater  is  warm  add  the  pulverized  copal  in 
small  doses.  Keep  stirring  the  mixture,  and  add  no  more 
copal  till  the  former  be  incorporated  with  the  oil.  If  the 
oil,  in  consequence  of  its  particular  disposition,  can  take  up 
three  ounces  of  it,  add  a  little  more  ;  but  stop  when  the  li- 
quid becomes  nebulous  ;  then  leave  the  varnish  at  rest.  If 
it  be  too  thick,  dilute  it  with  a  little  warm  essence,  after 
having  heated  it  in  the  balneum  mariie.  When  cold,  filter 
it  throujrh  cotton,  and  preserve  it  in  a  clean  bottle. 

This  varnish  has  a  good  consistence,  and  is  as  free  from 

colour  as  the  best  alcoholic  varnish.     When  extended  in 

one  stratum  over  smooth  wood,  which  has  undergone  no 

1  preparation. 
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preparation,  it  forms  a  very  brilliant  glazing,  which,  in  the 
course  of  two  days  in  sunwiier,  at-quires  all  the  solidity  that 
niav  be  required. 

The  same  essence  employed  with  copal  of  two  fusions, 
that  is  to  say,  copal  li(iut.tied  a  second  time,  takes  up  a  third 
more  tlian  m  the  former  case.  But  it  products  veiy  httle 
effect  on  copal  not  prepared. 

The  facility  which  attends  the  preparation  of  this  varnish 
by  the  new  method  here  indicated,  will  admit  of  its  beiutr 
applied  to  all  coloured  irrounds  which  require  soiitlity, 
pure  whites  alone  excepted.  Painted  boxes,  theieiore,  and 
all  small  articles,  coloured  or  not  coloured,  wheic  it  is 
required  to  make  the  veins  appear  m  all  the  richness  of  ibeir 
to'ies,  call  for  the  application  of  this  varnish,  wiiich  pro- 
duces the  most  beautiful  effect,  and  whicli  is  more  dui.ihle 
than  turpentine  varnishes  composed  wiih  other  resinous 
substances. 


XXIX.  Parallel  of  Rome  de  L'Isi.e's  and  the  AllB 
Hauy's  Theories  of  Crystallography. 

To  Mr.  Tilloch. 

DEAR  SIR, 

Oo  earlv  as  in  the  first  number  of  the  Philosophical  Maga- 
zine you  turned  your  attention  to  the  Abbe  llaiiv's  theory 
of  crystallography:  you  seemed  to  prcd.ct  that  his  labours 
might  lead  on  some  future  day  to  deep  philosophical  re- 
search. An  erroneous  opinion,  however,  has  been  pretty 
generally  propagated  in  tliis  countrv  as  io  the  sinnlanty  of 
the  systems  of  Rome  de  I'lsle  and  of  the  Abbe  Ilajy,  which 
gave  rise  to  the  enclosed  paper.  With  leave  of  the  authr>r, 
the  Abbe  Buee,  who  had  written  it  in  French  for  a  friend 
of  his,  I  send  you  a  translation  of  it.  It  may  awak -n  the 
energies  of  the  learned  public  ;  and  it  may  be  gratifying  to 
you  to  find  tiiat  the  science  of  crystallography,  as  treated 
by  the  Abbe  f laiiy,  will  probably  lead  to  the  most  philoso- 
phical lesults.  May  I,  therefore,  request  the  insertion  of 
jt  in  one  of  your  ensuing  numbers  ? 

I  remain,  sir,  yours,  &:c. 

Wdbcck-sirctt,  No.  10.  R.  Clifford 


*  ^Letter 
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A  Letter  from  the  jllhe  Buee  to  Mr.  *  *  *,  on  M.  Rome*' 
DE  L'Isle's  and  the  Abbe  Hauy'js  Theories  of  Crystallo- 
graphy, 

SIR, 

In  consequence  ofvour  request,  I  send  yon  the  parallel  of 
the  two  theories  of  crvstalloiiraphy  which  seem  to  divide  mi- 
neralogist? in  this  country;  those  of  Mr.  Rome  dc  I'lsle  and 
of  the  Abbe  Haiiy.  You  are  perfectly  acquainted  with  the 
former  theory,  but  nearly  a  stranger  to  the  latter.  Having 
lived  for  six-and-thirty  years  in  habits  of  intimacv  with  the 
Abbe,  I  dwell  with  pleasure  on  his  works,  and  will  do  my 
utmost  to  satisfy  your  curiosity. 

To  Mr.  de  I'lsIe  is  due  the  merit  of  having  called  the 
attention  of  naturalists  to  that  neglected  branch  of  mine- 
ralog\%  crystallography ;  of  having  discovered  that  that 
branch,  though  neglected,  was  perhaps  the  most  interest- 
ing part  of  mineralogy,  and  the  only  part  which  could 
raise  it  to  the  dignity  of  a  correct  science  ;  in  short,  of  hav- 
ing discovered  order,  bv  numerous  observations,  as  inge- 
nious as  new,  \\here  a  Cronstcdt,  a  Bergman,  a  Butfon,  or 
a  Kirwan,  could  perceive  nothing  but  confusion  ;  and  thus 
seemed  to  rescue  nature  from  the  charge  of  caprice,  almost 
imputed  to  it,  because  great  mineralogists  had  neglected  to 
study  its  imerring  laws. 

■  It  was  exclusively  reserved  to  the  Abbe  Haiiy  to  point  out, 
to  explain,  and  apply  those  laws.  He  demonstrated  where 
De  risle  affirmed.  He  discovered  those  hidden  facts,  which 
be  h&s  since  shown  to  be  the  mathematical  consequences  of 
facts  observed  bv  De  I'lsle.  If  the  latter  furnished  a  part 
of  the  materials,  the  Abbe  has  augmented  and  employed 
them. 

The  discoveries  of  these  two  writers  force  me  to  subdi- 
vide cr^^staliography  into  two  distinct  parts ;  descriptive, 
and  philosophical  :  and  under  these  two  heads  I  will  rapidly 
describe  the  labours  of  each  author. 

Descripfii'e.  The  most  important  part  of  Mr.  de  ITsle's 
work  consists  in  his  cryslallographical  tables.  In  each  of 
these  tables  (seven  in  number)  he  describes  cue  of  tht; 
principal  forms  assumed  by  crystals  ;  and  then  delineates 
the  dift'crcut  modifications  of  which  that  form  is  suscepti- 
ble, by  nicans  of  differeut  truncations  {Ironcatiires),  as  he 
calls  them. 

For  elucidation,  take  a  cube  the  primitive  form  of  tlie 
second  table.     A  cube,  it  is  known,  has  6  faces,  8  solid 
ancles,  and  12  edirc?.     If  the  cube  be  truncated  in  a  pa- 
rallel 
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rallel  to  one  of  its  faces,  a  rectangled  parallelopipedon  will 
be  produced,  and  the  equality  of  the  faces  will  be  destroyed. 
If  the  eight  solid  angles  of  the  cube  be  struck  olf,  eiglit  new 
faces  will  replace  the  eight  solid  angles ;  and  in  place  of  six 
fides  wc  shall  have  fourteen.  If  the  twelve  edtres  be  taken 
off,  twelve  new  faces  will  succeed  the  strai-jht  lines,  and 
the  solid  will  have  eighteen  sides.  Such  are  De  I'lsle's  sim- 
ple truncations.  Thev  may  be  then  combined  with  each 
other,  and  made  more  or  less  deep  :  hence  an  nnmense  va- 
riety of  new  fiofvires.  But  these  new  forms  a'jain  mav  be 
truncated  in  the  directions  either  of  their  faces,  solid  an- 
gles, or  edg^s ;  and  these  new  tnincations,  more  or  less 
deep,  called  bv  De  I'Isle  siir-lroncaliires,  may  also  be  com- 
bined with  each  other.  Here  the  forms  must  multiply  to 
infinity,  and  their  boundless  numbers  will  toon  bury  the 
primitive  cube  in  oblivion. 

It  must  not  he  supposed  that  nature  has  furnished  us  with 
this  infinite  series  of  k)rms  ;  indeed  jVJr.  de  Tlsle  in  his  ta- 
bles has  onlv  mentioned  those  he  had  observed,  with  some 
few  additional  supposititious  figures,  of  wliich  several  have 
been  since  discovered  to  exist. 

This  ingenious  naturalist  has  given  us,  as  I  have  already 
Bald,  seven  crvstallographical  tables.  In  the  first,  he  de- 
■pcribe^  the  tctraedron  and  its  modifications  ;  in  the  second, 
the  cube  ,  in  the  third,  the  rectangular  octacidron  ;  in  the 
fourth,  tlie  rhomboidal  paral!el()])inedon  ;  in  the  fifth,  the 
rho'.nboidal  octacdron  ;  in  the  sixth,  the  dodecaedron  with 
triangular  faces ;  and  to  each  are  subjoined  their  respec- 
tive modif  cations.  The  object  of  the  seventh  table  is  lo 
point  out  certain  modifications  of  the  octacdron  and  pa- 
valklopipedon,  whether  rectangular  or  rhoniboidal.  Plates 
accomi'anv  each  table,  where  the  liL^tu'es  are  drawn,  and 
in  the  oljservations  and  notes  on  iluin  aic  to  be  found  the 
measures  of  tlie  principal  angles. 

These  crvstaHographical  tallies  exhibit  only  general  roprc- 
sentaliwis  of  !«)lid»,  which  Mr.  de  I'Isle  in  the  course  of 
hiswork  applies  to  the  difl'erent  crv-sfals  which  had  already 
been  discovered,  and  i'aikn  within  hi>  observation.  His  woric 
consists  f)f  three  parts.  In  the  lirsl  he  treats  of  saline  crys- 
tals ;  in  the  second,  of  stony  [fjicrreiix)  crystals  ;  and  in  the 
third,  of  metallic  crystals.  Those  of  the  first  class  are  arti- 
ficial ;  those  of  the  two  latter  classes  are  natural,  and  sub- 
divided into  genera,  species,  and  varieties. 

When  treatins  of  a  species  or  of  a  variety,  he  refers  his 

teader  to  the  t  ible  where  the  figure  of  that  species  or  variety 

is  to  be  found,  and  he  thtn  euuHM.'rates  every  thing  lelaiing 
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to  minerals  assuming  that  crystalline  form.  But  I  cannot 
tciniinari.  th's  sketch  better  than  by  the  following  extract 
ironi  the  Aboe  Hany's  Tieatise  on  Mineralogy. 

*'  In  short,  Rome  de  I'lsle  reduced  the  study  of  crystal- 
lo:  rai  hv  to  principles  more  exact,  and  more  consistent  with 
observation.  He  cla-sed  togvlher,  as  much  as  he  was  able, 
crystals  ot  the  same  nature.  From  among  the  different  forms 
belonging  to  each  species  he  selected  one  which  appeared 
to  inni  to  be  tiie  most  proper,  on  account  of  its  simplicity, 
tor  the  primitive  form  ;  and  then  supposing  it  to  be  trun- 
ca'ed  \n  different  manners,  he  deduced  the  other  forms,  and 
establish-d  a  ceitain  gradation  or  series  of  passages  from  the 
primiiive  form  to  that  of  polyedrons,  which  would  scarcely 
aPj-tai  to  have  anv  connection  with  it.  To  the  descriptions 
auJ  trgures  which  he  gave  of  the  crystalline  forms,  he  added 
the  mechanical  measurement  of  the  principal  angles,  and 
he  showed  (a  most  essential  point)  that  these  angles  were 
constantly  the  same  in  each  variety.  In  a  word,  his  cry'S- 
tallography  is  the  Iruit  of  immense  labour,  by  its  extent  ; 
almost  entir.'ly  new  in  its  object  j  and  of  great  value  for  its 
utility."     (Vol.  i.  p.  17.) 

The  Abbe  Haiiy  in  Ins  Treatise  on  Mineralogy  embraces 
afar  greater  extent  than  Mr.  de  I'lsle.  His  mineralogy  is 
not  only  descriptive,  but  it  is  physical,  chemical,  and  geo- 
metrical. In  the  persuasion  that  a  mineral  cannot  be  well 
described,  nor  even  in  many  cases  recognized,  unless  its 
physical,  chemical,  and  geometrical  characters  are  clearly 
laid  down,  the  Abbe  never  omits  any  one  of  those  charac- 
ters, when  ascertained,  and  exposes  with  the  most  scrupu- 
lous exactness  every  thing  relating  to  them  that  observation 
has  authenticated.  He  has  bestowed  particular  attention  to 
the  electrical  and  magnetic  phaenomena,  and  has  enriched 
the  science  with  a  multitude  of  new  and  curious  observa- 
tions. He  attentively  examined  the  property  of  double  re- 
fraction v".hieh  several  transparent  minerals  enjoy;  and  here 
affain  he  has  extended  the  boundaries  of  science.  A  few 
minerals  were  knoun  to  possess  this  property,  and  the 
Abbe  has  discovered  it  in  several  where  it  had  never  been 
surmised. 

When  we  consider  that  writers  on  mineralogy  have  hi- 
therto grounded  their  systems  exclusively j  some  on  the 
exterior  characters,  others  on  the  chemical  properties  of 
minerals;  and  that  the  Abbe  really  has,  pursuant  to  his  plan, 
(si-e  in  the  beiiinning  of  the  volume  of  plates.  La  distribution 
incLliudique  des  iniiieraiix^  pur  classes,  ordres,  genres  et  es- 
ptccSj  '1  lie  methodical  distribution  of  minerals  into  classes, 

orders. 
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orders,  genera  and  species,)  united  all  that  has  hitherto  been 
discovered  on  niincralog\',  without  falhng  into  that  confu- 
sion which  has  ever  been  imputed  to  other  mineralogical 
writers,  ue  are  almost  astonished  at  his  success. 

*'  To  class  mineral  bodies;"  "  to  furnish  the  means  of 
discovering  to  which  class,  genus,  and  species  a  mineral 
under  examination  belongs,"  are  the  two  great  problems 
which  the  Abbe  Haiiv  proposes  for  solution. 

He  solves  the  first  in  following  Berirman's  method  (found- 
ed on  chemical  properties),  much  impro\cd  b\'  the  immense 
progress  wiiich  chemical  analysis  has  made  since  the  davs 
of  that  great  chemist.  In  the  solution  of  the  second  he 
follows  W'ernor's  method  (grounded  on  exterior  characters), 
but  corroborated  by  a  multitude  of  new  experiments,  easily 
made,  and  brought  to  a  surprising  degree  of  correctness  by 
the  Abbe's  own  labours,  on  the  fornjs  of  crystals.  But  J 
perceive  that  the  immensity  of  matter  contained  in  this 
treatise  is  leading  me  from  that  point  which  I  had  particu- 
larly in  view,  I  mean  crvstaliography. 

In  the  description  of  crystals  the  Abbe  employs  three 
different  means.  1st,  He  draws  their  figure  ;  he  does  not 
give  crystallographical  tables,  as  Rome  de  I'lsle,  which  arc 
only  general  representations,  but  draws  separately  each  spe- 
cies and  variety.  Every  form  given  in  the  plates  has  been 
examined  bv  himself;  he  has  calculated  every  angle,  and, 
nevertheless,  his  plates  contain  one-third  more  figures  than 
Del'Isle's  tables.  2d,  llemakcsuse  of  symbolic  signs,  than 
which  nothing  can  be  more  simple,  and  which  were  invented 
not  to  recall  the  form  of  the  crystal  to  the  n)ind,but  the  laws 
by  which  it  had  been  produced.  Yet  I  have  met  with  per- 
sons who  were  so  accustomed  to  these  signs,  that  at  the  first 
sight  of  them  they  could  unmediately  figure  to  themselves 
the  form  of  the  corresponding  i-rvjials.  These  signs  can 
also  be  spoken,  and  nuich  circumlocution  in  constfuience 
avoided.  3d,  A  significative  nomenclature,  subdi\  ided  into 
general  and  particular.  The  general  is  for  the  mineralsj  and 
comprises  only  subHiantivcs  ;  the  particular  for  the  cn/siuh^ 
and  is  entirely  composed  of  adjeciivcs.  He  studiously 
avoided  introducing  new  names,  and  nevertheless  has  been 
obliged  to  introduce  many,  where  new  substances,  names 
capable  of  giving  false  in)pressions,  or  others  void  of  signi- 
fication, and  un;;upported  by  long  usage,  re(]uired  it.  He 
then  substituted  names  taken  from  the  Greek  ;  a  language, 
he  says,  that  eminently  enjoys  the  faculty  of  combining  se- 
veral words  together,  so  as  to  form  one  representing  con- 
cisely the  object  to  be  named.     The  adjectives  u.^cd  In  tlw 
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nomenclature  of  the  crystals  also  allude  to  some  rcinarkablc 
circumstance  of  the  crystalline  form. 

I  shall  now  proceed  to  philosophical  crystallography, 
which  might  be  called  the  philosophy  of  mineralogy.  It 
does  not  consist  in  searching  for  the  primary  causes  of  phae- 
iiomena  ;  nothing  can  be  less  philosophical  than  such  a  re^ 
search  ;  primary  causes  will  ever  be  beyond  the  reach  of  the 
human  mind.  The  inmiortal  Newton  was  the  first  to  point 
out  to  us,  by  the  method  followed  in  his  admirable  book  of 
the  Principia,  that  the  only  true  philosophical  wav  i)f  treat- 
ing a  ph)  sical  science,  or  of  explaining  a  iiatural  fact,  was 
to  demonstrate  that  it  was  the  njathematical  consequence  of 
a  general  law,  grounded  on  an  aggregate  of  facts  already  ob- 
served and  capable  of  correct  calculation.  If  any  one  of 
these  conditions  be  wanting,  we  immediately  launch  out 
into  hvpothcsis;  explanations  become  vague;  and,  however 
much  we  may  be  persuaded  of  the  truth  of  our  assertions, 
we  can  acquire  no  certainty. 

Let  us  apply  these  principles  to  our  two  writers. .  De  ITsle, 
in  declaring  that  the  various  forms  observed  in  crystals  of 
the  same  substance  are  only  modifications  of  one  constant 
primitive  form,  certainly  announced  a  most  important  truth. 
It  was  a  flash  of  genius  ;  but  in  a  philosophical  inquiry,  to 
prove  it,  and  not  simply  to  say  it,  was  the  necessary  step. 
On  the  first  inspection  of  his  crystallographical  tables,  a 
student  is  tempted  to  think  that  important  truth  demon- 
strated ;  but,  on  a  closer  examination,  the  impression  is 
done  awav.  The  same  order  pervades  every  table.  By  slight 
passa^i^cs  the  student  is  led  from  the  simpler  to  the  more 
compound  forrns,  and  after  every  passage  is  tempted  to  say. 
This  can  only  be  amodincalionof  the  primitive.  Then  when 
the  real  crvstals  and  the  figures  of  the  tables  are  compared 
togetiier,  and  ail  those  of  the  same  species  (with  a  very  few 
exceptions)  are  found  in  the  same  table,  how  easy  it  is  to 
persuade  ourselves  that  nature  m7/st  operate  by  similar  pas- 
sages when  producing  the  various  forms  of  crystals  !  and 
the  primitive  of  the  table  before  us  viust  be  the  primitive 
of  the  crystal  under  examination.  In  a  word,  it  is  the 
most  simple  form  ;  and  first  impressions  greatly  strengthen 
the  illusion.  If  persuasion  was  the  sole  object  of  philo- 
sophv,  De  ITsIe  would  have  been  a  powerful  philosopher ; 
but  philosophy  must  convince,  demonstrate,  and  wrest  con- 
sent, however  violently  opposed.  An  enemy  must  not, 
therefore,  be  able  to  n)ake  use  of  the  same  arms,  or  adduce 
the  same  proofs,  to  establish  a  contrary  opinion.  Neverthe- 
less, sjuch  would  ho,  the  case  v>ith  Mr.  de  1 'Isle's  tables,  and 
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the  application  of  them.  For  it  is  an  incontestable  fact, 
that  bv  a  series  of  arbitrary  truncations  we  may  pass  insen- 
sibly from  any  given  form  to  any  other.  Grounded  on  this 
principle,  and  seconded  by  Mr.  de  I'lslc's  in^enuitv,  iany 
form  may  become  primitive,  and  any  other  deduced  from 
it.  Now,  as  the  combinations  are  infinite,  a  multitude  of 
tables  may  be  constructed ;  forms  of  the  same  species  may 
he  dispersed  in  different  tables ;  the  most  simple  of  each 
table  will  be  the  primitive  ;  therefore  forms  of  the  same  spe-' 
cies  will  have  different  primitives.  But  when  by  the  same 
princij)le  both  sides  of  the  question  can  be  proved,  nothing 
is  proved. 

To  say  the  most  simple  form  must  be  the  primitive,  is 
an  illusion ;  for  we  know  not  what  is  the  most  simple  for 
nature.  With  our  feeble  organs  and  confined  senses  we 
can  form  no  judgment  of  simple  when  the  operations  of 
nature  arc  in  question.  Nature  embraces  the  entire  uni- 
verse ;  her  laws  are  simple ;  but  the  combinations  made 
according  to  those  laws  are  unbounded,  therefore  compli- 
cated. 

Let  us  not  forget,  however,  that  the  idea  of  truncations, 
and  the  idea  of  taking  the  most  simple  form  for  the  primi- 
tive, are  so  natural,  that  they  must  have  been  the  first  to 
present  themselves  to  the  man  who  was  opening  the  career. 
*'  Often,"  says  tiie  Abbe  Haiiv,  (vol.  i.  p.  14.)  '*  a  more 
compound  form  only  differs  from  a  more  simple  one  by 
certain  little  faces,  which  may  be-  produced  by  sections  ei- 
ther at  the  solid  angles,  or  on  the  edges  of  the  simpler  form.'* 
And  in  a  note  he  says  :  *'  This  was  the  observation  which 
gave  the  celebrated  Home  de  I'lsle  the  idea  of  his  system  of 
truncations,  that  he  might  successively  deduce  from  each 
other  the  diHercnt  varieties  of  crystalline  forms  assumed  by 
the  same  substance." 

Mr.  de  I'lsle  terminates  the  Introduction  to  his  work  by 
certain  axioms,  as  he  styles  them,  the  2d  and  iGih  of  which 
are  as  follow  : 

II.  '*  Evcrv  ane^ilar  polyedron,  or  cvcrv  crystallized  sub- 
stance, is  a  SALT  m  the  most  extended  acceptation  of  that 
term." 

XV I.  **  Every  saline  substance  whose  constituent  parts 
are  perfectly  saturated  and  combined,  affects  ihe  cubic  form, 
or  its  inverse  the  octaedron  ;  whereas  the  salts  which  are 
not  neuter,  or  whose  Cf)nstiluent  parts  are  not  exactly  com- 
bined, affect  either  the  prismatic  or  the  rhomboidal  forms." 

I  need  scarcely  observe  that,  to  treat  such  axioms  only  a3 
douljtlul,  would  be  treating  them  kindly.  Tiie  other  axionia 
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are  matters  of  fact  from  which  he  draws  no  consequences  j 
and  indeed  it  would  have  been  difficult  for  him  to  have 
drawn  any. 

The  Abbe  Haliv  does  not  imdcrtake  to  prove,  generally, 
that  among  the  different  crystallme  forms  of  the  same  sub- 
stance, one  of  them  is  the  primitive.  But  he  produces  from 
each  crystal  that  primitive  form  which  is  always  similar  in 
similar  substances.  He  demonstrates  it  analytically  and 
synthetically  :  by  an  analys  is  which  might  be  called  minera- 
logical  analysis,  and  pointed  out  by  nature  herself;  by  a 
synthesis  hitherto  the  property  of  mathematicians,  but  here 
supported  by  the  general  law  s  u  hich  his  analysis  has  re- 
vealed to  him.  The  constant  accord  found  between  this 
synthesis,  and  daily  observation,  is  a  proof  of  the  exactness 
of  his  method. 

Two  facts  were  the  foundation  of  his  theory. 
1st,  In  all  times,  jewellers  and  lapidaries  have  remarked 
that  stones  are  easier  cut  in  some  certain  directions  than  in 
others. 

2d,  Whoever  has  been  in   the  habit  of  seeing  naturai 
crystals  must  have  observed  that,  when  their  forms  are  well 
determined,  thev  are  always  terminated  by  plane  surfaces. 
"  Thus,"  says  the  Abbe,  "  those  soft  outlines,  and  that 
roundness  so  frequent  in  the  animal  and  the  vegetable  king- 
doms, where  they  are  inherent  to  the  organization  and  con- 
tribute even  to  the  elegance  of  the  forms,  indicate,  on  the 
contrary,  in  minerals,  a  want  of  perfection.     The  charac- 
teristic of  true  beauty  in  minerals  is  the  straight  line,  and  it 
was  with  truth  that  Rome  dc  I'lsle  declared  that  line  to  be- 
the  peculiar  properly  of  the  mineral  kingdom."  The  first  fact  / 
suggested  the  mineralogical  analysis,  and  the  second  furnish- 
ed him  with  the  laws  on  which  he  grounded  his  synthesis. 
Inquiries  on  the  first  fact. 

1st,  All  ciystals  that  can  be  split  by  means  of  instruments 
offer  to  the  view,  if  split  in  certain  directions,  plane  and 
smooth  surfaces.  If  divided  in  other  directions,  the  frac- 
ture is  rugged.  I  use  the  word  split y  and  not  sawed  or  «//, 
as  the  sections  of  the  crystal  are  not  to  be  obtained  by  slow 
and  continued  efforts,  but  by  sudden  shocks.  Patience, 
dexterity,  and  habit  enabled  the  Abbe  to  split  a  great  num- 
\)cx  of  crystals;  in  all  he  discovered  plane  smooth  surfaces, 
when  split  in  certain  directions,  but  when  in  other  direc- 
tions the  fracture  was  always  rugged  and  irregular.  I  re- 
quest, sir,  your  attention  to  this  important  fact ;  it  is  fun- 
tlamental,  and  the  more  important,  as  several  persons  of 
much  general  information  have  neglected  to  attend  to  it, 
1,  and 
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and  In  consequence  have  supposed  the  whole  of  this  theory 
to  be  grounded  onhvpoihesis.  It  would  be  equally  errone- 
ous to  confound  these  sections  of  crystals  with  De  I'lsle's 
truncations.  The  latter,  indeed,  warns  his  readers  that,  by 
the  word  truncations,  he  wishes  only  to  figure  the  appear- 
ance of  the  crystal  examined.  They  are  not,  therefore,  real, 
but  only  a  means  of  warping  the  imagination  to  the  exterior 
form  of  the  crvsial,  and  are  by  their  nature  only  descrip- 
tive. The  Abbe  Haiiy's  sections  are  real,  and  are  pointed 
out  to  the  observer  by  the  interior  structure  of  the  crystals  ; 
they  are  experimental. 

2d,  The  plane  smooth  surfaces  obtained  by  the  above  me- 
thod are  respectively  parallel  to  3,  4,  or  6  planes.  The 
mutual  inclination  of  these  planes  to  each  other  is  con- 
stant in  crystals  of  the  same  substance,  whatever  mav  be 
the  exterior  form  of  the  crystal.  Native  antimony,  phos- 
phate of  lead,  and  quartz,  seem  to  show  an  appearance  of 
more  than  6  planes,  and  the  Abbe  Haiiy  leans  to  the  opi- 
nion (jf  only  b  |)lanes  in  some  cases  j  but  as  these  are  ex- 
ceptions to  the  general  rule,  and  would  only  tend  to  com- 
plicate this  statement,  I  shall  take  no  further  notice  of 
them. 

Let  us  suppose  the  smooth  surfaces  to  be  only  parallel 
to  3  planes,  or,  in  other  words,  that  the  substance  will 
only  split  in  three  directions.  In  that  case,  the  sections  can 
only  produce  a  parallclopipcdon,  whose  nature  is  determined 
by  the  mutual  inclinations  of  the  planes  to  each  other.  If 
the  planes  are  perpendicular,  it  will  be  rectangular,  &cc. 

Wc  next  suppose  the  smooth  surfaces  to  be  parallel  to  4 
planes.  Here  a  distinction  arises,  whether  3  of  these 
planes  have  a  common  intersection,  or  nut ;  and  it  must  be 
remembered  that,  if  the  4  planes  have  a  common  intersec- 
tion, no  solid  can  be  produced  ;  as  they  can  neither  bound 
nor  include  a  space.  If,  therefore,  3  of  the  4  planes  have  a 
common  intersection,  the  splittinsis  will  pioduce  either 
I  hcxaedral  prism, or  3  parallclo))ipcdons,  which  will  be  simi- 
lar or  dissimilar,  according  to  the  similarity  or  dissimilarity 
of  inclination  of  the  planes,  or  1  triangular  prism.  On  the 
contrary,  if  the  4  planes  only  intersect  each  other,  two  and 
two,  there  will  be  produced  either  1  octaedron,  or  4  paral- 
lelopipedons,  or  1  tetraedron. 

Lasilv,  let  us  suppose  the  smooth  surfaces  to  be  parallel 
to  fi  planes  ;  then  there  arise  an  innnen'^e  number  of  cases. 
Hut  we  wdl  for  the  present  coniine  ourselves  to  the  only 
case  that  has  hitherto  been  observed  in  nature, — w  here  the 
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intersection  of  the  planes  is  two  and  two.  Then  we  obtairt 
either  1  dodecaeclron,  with  pentagonal,  quadrilateral  or  tri- 
ancular  faces,  according  to  the  sections  made ;  or  15  oc- 
taedrons,  or  20  parallelopipedons,  or  )  5  tetraedrons.  It 
iTiav  be  proper  to  observe  here  that,  though  the  sections  pa- 
rallel to  the  6  planes  may  be  clearly  indicated,  nevertheless, 
it  rarely  happens  they  can  all  be  executed  ;  but  it  will  suffice 
fur  the  purposes  of  geometry,  that  they  be  clearly  indicated 
to  render  the  consequences  drawn  from  them  mathemati- 
cally correct. 

Havino-  laid  down  these  premises,  let  us  proceed  to  the 
dissection  of  a  crptal  of  carbonate  of  lime  (the  spath  cal- 
caire  of  De  I'lsle),  whose  primitive  form  is  a  rhomboid,  or 
a  parallelo]ilpedon  bounded  by  rhombs,  fiitherto  sections 
have  only  been  obtained  in  the  three  directions  parallel  to  its 
laces,  if  these  sections  be  duected  so  as  to  always  pass 
through  the  centre  of  tu  o  opposite  faces,  they  will  produce 
8  rhon)boids  equal  to  each  other^  and  similar  to  the  ori- 
ginal one.  The  same  operation  may  be  repeated  on  each  of 
These  8  rhomboids,  and  continued  so  long  as  the  substance 
remains  carbonate  of  lime,  that  is  to  say,  to  be  a  combination 
of  55  parts  of  lime,  34  of  carbonic  acid,  and  11  parts  of 
water  of  crystallization  (see  Bergman).  Bat  this  division  of 
the  crystal  into  similar  solids  has  a  term,  beyond  which  we 
should  come  to  the  smallest  particles  of  the  body,  which 
could  not  be  divided  without  chemical  decomposition,  that 
is  tnsay,  without  an  alteration  in  the  proportions  of  lime, 
carbonic  acid,  and  water.  These  last  particles,  which  are  still 
rliomboids,  are  what  the  Abbe  Haiiy  calls  nitegrant  parti- 
cles of  the  carbonate  of  lime.  In  the  supposition,  there- 
fore, that  a  rhomboid  of  this  substance  can  only  be  divided 
in  three  directions,  by  sections  parallel  to  the  faces,  it  is 
evident  the  integrant  particles  must  be  rhomboids. 

Jf  a  crystal  can  be  divided  by  sections  in  more  directions 
than  three,  what  will  be  the  form  of  the  integrant  particle? 
For  example,  in  the  phosphate  of  linic  (the  chrysolite  of 
De  risle),  where  the  sections  arc  parallel  to  4  planes,  3  of 
which  have  a  common  intersection.  According  to  what 
has  been  said  above,  these  sections  can  produce  either  1 
hexaedral  prism,  or  3  parallelopipedons,  or  1  triangular 
prism.  It  is  evident  that,  by  carrying  the  division  accord- 
ing to  those  sections  to  its  greatest  length,  either  the  last 
hexaedral  -prism,  or  the  last  3  parallelopipedons,  or  the  last 
triangular  prism,  will  be  produced.  Are  these  last  solids  the 
integrant  particles ;  are  each  of  them  soj  or  is  iherc  only 
5  one 
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one  of  them  entiilcd  to  that  denomination  ;  and  if  only  one, 
which  of  them  ?  My  answer  is,  Onlv  one  of  then),  and 
that  one  the  triangular  prism  ;  w  hich  niav  be  proved  thus  : 

It  cannot  be  denied  that  the  integrant  particle  is  that  lit- 
tle solid  which  contains  the  least  possible  quantity  of  the 
body,  without  affecting  the  chemical  composition  of  the 
substance.  This  granted,  let  us  suppose  the  hexaedral 
prism  to  be  the  inttiirant  particle.  In  that  supposition  the 
last  triangular  prism  must  contain  the  last  hexaedral  prism, 
and  is  etjual  to  the  hitter  more  three  triangular  prisms  ;  or, 
in  other  words,  to  nine  sinnlar  triangular  prisms,  while  the 
hexaedral  prism  only  contains  six.  But  the  last  triangular 
prism,  and  the  last  hexaedral  prism,  each  contain  an  exact 
proportion,  and  therefore  a  snniiar  proportion,  ot  chemical 
component  parts  ;  therefore  their  diflurcnces  also  contain  an 
exact  proportioTi.  But  it  is  impossible  to  conceive  how  their 
differences  can  contain  the  exact  proportion,  unless  each  of 
the  three  little  triangular  prisn>s  also  contain  it ;  they  must 
therefore  contain  it,  and  each  of  them  must  be  an  integrant 
particle  ;  therefore  the  hexaedral  prism  cannot  be  one  : 
neither  can  the  parallelopipedons  bfe  integrant  ^,articles,  as 
the  same  arguments  will  stand  good  agamst  them,  which 
have  been  a))plied  to  the  hexaedral  prism  ;  tliercfore  the  tri- 
angular pnsui  must  be  the  integrant  particle;  therefore  the 
sections  producing  the  hexaedral  prism  cannot  lead  to  the 
integrant  particle;  therefore  all  sections,  though  perfectly 
practicable  in  crvstals,  will  not  lead  to  the  integrant  particle. 

"  The  forms  of  the  integrant  particles,"  savs  the  Abbe 
(vol.  i.  p.  30-),  "  mav  be  reduced  to  three  :  the  tetraedron, 
or  the  most  simple  of  pyramids;  the  triangular  prism,  or  the 
most  simple  of  prisms  ;  and  the  parallclopiptdon,  or  the 
most  simple  of  solids  having  parallel  faces  two  an<j  two ;  and 
as  four  faces  are  necessary  to  circumscribe  a  space,  it  is  evi- 
dent that  tile  above  three  forms,  in  which  the  number  of  faces 
are  suecessivelv  1,  3,  and  6,  are  again  m  this  point  of  view 
the  most  simple  posible." 

The  phosphate  of  lime  or  chrysolite  is  a  substance  that  has 
given  rise  to  much  curious  anecdote.  It  shows  in  what  a  state 
the  Abbe  Hauy  found  the  minerajogical  nomenclature,  and 
points  out  the  accuracy  of  his  analytical  method.  Achard, 
a  chemist  at  Berlin,  had  analysed  the  chrysolite,  and  jiub- 
lishcd  that  it  contained  of  silex  15  parts,  alumine  fi4, 
lime  17,  and  of  iron  l.  'I'his  startled  the  celebrsicd  Vau- 
tjuelin,  who  hati  seen  Klaproth's  annlvsis  of  the  chn'solite 
(the  apatite  of  Werner), containing  ot  lime  55  parts,  atid  of 
phosphoric  acid  45  (probably  the  water  of  crystal  lisjati<)n  is 
added  to  the  acid).     A  Frtn<hman  of  the  name  <^f  f.airnov 
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sent  from  Spain  a  quantity  of  this  substance  to  Paris  :  some 
of  it  was  purchased  by  the  Ecole  des  Mmes,  and  Vauquelin 
was  desired  to  analyse  it.  The  latter  soon  suspected  Achard 
had  been  misled  by  the  name,  and  had  not  obtained  the  pro- 
per substance;  aniistakc  the  more  easily  made,  as,  says  Vau-. 
quelin,  *'  the  name  of  chrvsolitc  was  given  to  a  great  variety  of 
stones,  such  as  the  perif/o/,  the  clirysoheril,  the  ol wine  (since 
found  to  be  the  same  as  ihe  peridot),  and  in  general  to  stones 
having  a  yellow  colour."  He  observed  that  the  chrysolite 
sent  from  Spain  contained  limeand  phosphoric  acid.  "  I  had 
no  sooner  n)ade  this  discovery,"  says  he,  *'  than  I  inquired 
of  Abbe  Haiiy  whether  he  had  compared  the  integrant  par- 
ticles of  the  chrysolite  with  those  of  the  apatite  or  crystal- 
lized phosphate  of  lime.  He  answered  me  that  he  had  not 
inade  the  comparison,  but  that  he  would  get  his  papers  on 
primitive  forms,"  (this  was  four  years  before  the  publication 
of  his  work)  "  see  w  hat  notes  he  had  made  on  each  of  those 
substances,  and  immediatelv  compare  then)  together;  when 
w  ith  pleasure  he  found  that  there  \^■as  not  the  least  variation 
between  them.  Thus  had  the  Abbe  Haiiy  discovered,  by 
the  help  of  geometry  alone,  that  which  I  confirmed  by  che- 
mical analysis ;  and  this  satisfactory  accord  between  two 
sciences  apparently  so  distant  from  each  other,  while  secu- 
ring each  other's  steps,  serves  also  to  show  the  certainty  of 
the  principles  on  which  they  are  giounded." — Journal  des 
Mines,  xxxvii.  p.   21. 

A  more  singular  anecdote  is  what  took  place  witli  respect 
to  the  emtrald  and  the  bcril.  Vauquclm  had  analysed 
the  emerald  of  Peru,  and  read  the  result  of  it  at  a  sitting 
of  the  Ecole  des  Mines,  which  is  preserved  in  the  jour- 
nal, (No.  xxxviii.  p.  96.)  viz.  of  silex  64,  of  alumine  29, 
oxide  of  chrome  3,  of  lime  1,  and  of  volatile  substance  9  ; 
I  have  neglected. decimals.  Soon  after  he  discovered  a  new 
earth,  which  he  called  the gbicine,  and  gives  the  following 
account  of  it  to  the  National  Institute: — "The  Abbe  Haiiy 
having  observed  a  perfect  conformity  between  the  structure, 
the  hardness,  and  the  weight  of  the  beril  and  the  emerald, 
pressed  me  a  few  months  back  to  make  an  analysis  of  these 
two  substances,  to  know  whether  they  contained  the  same 
principles,  and  in  similar  proportions.  In  the  result,  the  tact 
that  will  most  interest  the  Institute  is  the  discovery  of  a  new 
earth,  he.  &c." — {Annates  de  Chyrnie,  vol.xxvi.  p.  157-) 

I  am  certain,  sir,  it  will  give  you  no  less  pleasure  to 
learn  that  Vauquelin,  in  consequence  of  this  discovery,  made 
an  addition  to  the  paper  read  at  the  Ecole  des  Mines,  begin- 
ning thus  :  '^  Since  the  reading  of  the  above  paper,  having 
discovered  a  new  earth  in  the  bcril,  and  as  this  stone,  ac- 
cording 
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cording  to  the  observations  made  by  HaiiVj  contained  sub- 
stances similar  to  the  emerald  ;  I  have  in  that  point  of  view 
made  a  new  analysis  of  this  latter  stone ;"  and  the  former 
analysis  was  immediately  corrected,  and  the  29  parts  of 
alumine  became  16  parts  of  aluminc  and  \3  of  a  new  earth. 
I  hope,  sir,  it  is  not  too  mucii  to  sav  that,  on  this  occasion, 
a  now  earth  was  discovered,  if  nut  by,  at  least  in  consequence 
of,  a  geometrical  analysis. 

But  to  return  to  our  subject.  The  abbe  makes  a  distinction 
between  the  integrant  part 'nle  and  \.\\q.  primitive  form.  The 
former,  as  I  have  said,  is  that  last  particle,  which,  pve- 
str\ing  an  exact  proportion  of  the  con)poncnt  parts,  contains 
the  If^ast  number  of  those  parts  ;  it  is  the  last  term  of  mine- 
ralogical  analysis.  The  primitive  form,  on  the  contrary,  is  its 
first  result,  and,  retaining  the  exact  proportion  of  the  com- 
ponent parts,  contains  \.\\g greatest  number  of  those  parts.  It 
is  easy  to  see,  in  the  case  ahovc  mentioned  of  the  phosphate 
of  lime,  that  the  hexaedral  prism  will  be  the  primitive  form, 
precisely  for  the  reasons  adduced  10  show  that  it  is  not  the 
mtegrant  particle.  Though  the  Abbe  does  not  decidedly 
define  the  integrant  particle,  as  containing  the  minimum  of 
*pace  under  the  maximum  of  surface,  and  the  primitive  form 
as  containing  the  maximum  of  space  under  the  minimum 
of  surface,  the  inclination  of  the  mtersecting  planes  being 
the  same  ;  nevertheless  he  makes  a  remark  that  authorizes 
the  above  definitions  (which,  sir,  you  will  observe,  are  mine, 
lest  any  fault  be  found  with  them).  He  says  the  dodecae- 
dron  w  ith  rhomboidal  faces,  which  is  the  primitive  form  of 
the  garnet  (grcnat),  contains  the  maximum  of  space  under 
the  minimum  of  surface  ;  and  if  it  be  cut  into  two  equal  and 
similar  parts,  it  will  present  the  same  form  as  the  bottom 
of  the  ceil  of  the  honey-comb,  which  has  the  similar  pro- 

An  objection  might  be  taken  on  the  cuivre  pyriteux  and 
the  cuirrc  gris,  or  the  yellow  and  gray  copper  ore  of  Kirwan, 
the  Abbe  mentioning  the  regular  tctraedron  as  their  primi- 
tive form,  and  not  the  octaedron  as  in  other  cases.  The 
reason  may  be,  that  all  the  crystalline  iornis  of  these  sub- 
stances w  liich  he  describes  are  slight  modifications  of  the 
regular  tctraedron. 

"The  primitive  forms  hitherto  observed,"  says  the  Abbe 
Haiiy,  "  are  reduced  to  G  ;  the  parallclopipedon,  the  octae- 
dron, the  tctrai'dnni,  the  regular  hexaedral  prism,  the  do- 
deraedron  bounded  by  riiombs  all  equal  and  similar,  and  llie 
dodccaedron  with  triangular  faces,  and  furnud  by  two  right 
pyramids  united  base  to  base." 

N4  lie 
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He  also  makes  a  distinction  between  integrant  particles, 
and  sulstract'we  particles  ;  these  latter  are  always  parallelo- 
pipedons.  I  shall  speedily  mention  whence  they  derive 
their  name.  Thev  are  substituted  tor  the  integrant  particles 
to  facilitate  calculations ;  and  it  is  worthy  of  observation, 
that  parallelopipedons  can  always  be  obtained  in  all  dissec- 
tions of  crystals. 

Thus  far,  sir,  I  have  stated  the  first  principles  of  mine- 
ralogical  analysis  3  I  shall  now  proceed  to  the  synthesis. 
[To  be  continued.] 


;  cutting  Screws  hy  Means  of  the  common  Turning 
Lathe.     By  Robert  Healy,  A.  B. 


XXX.  On 

Lathe.     Bi 

To  Mr.  Tilloch. 

DubHn,  Dec.  z,  1803, 
SIR,  James-street.  43. 

xxN  application  which  I  propose  for  adapting  the  plain 
lathe  to  i.he  purpose  of  cutting  screws  is  submitted  to  your 
consideration,  which  if  you  deem  worthy  of  insertion^  your 
doing  so  will  oblige 

Your  obedient  servant, 

Robert  Healy. 

Turning,  like  many  of  the  other  arts,  unites  the  agreea- 
ble with  the  useful,  and,  whilst  it  is  a  necessary  helpmate 
to  several  branches  of  niechanics,  it  often  induces  gentlemen, 
by  the  case  with  which  it  is  accomplished,  to  fill  up  their 
vacant  hours  in  forming  a  variety  of  things  the  execution 
of  which  both  pleases  the  fancy  and  exercises  the  ingenuity. 
But  to  expatiate  here  on  its  advantages  is  not  my  intention  : 
€uffice  it  to  say,  that  of  the  different  branches  of  the  art 
that  of  turning  the  screw  has  been  most  cultivated,  not  only 
from  the  utility  wl;)ich  arises  from  it,  but  perhaps  from  the 
celebrity  that  is  trained  by  it,  since  he  is  looked  upon  as 
having  obtained  the  summit  of  perfection  in  his  art,  wlio 
can  cut  every  variety  of  the  screw  with  facility.  Thus, 
then,  it  was  necessary  for  those  wlio  could  not  afford  time 
sufficient  for  this  acquirement,  either  to  resign  all  idea  of 
turning  them,  or  else  bear  with  the  inconveniences  of  doing 
\i  imperfectly,  till  the  traversing  mandcril  wa.*;  thought  of; 
and  from  its  general  use  among  one  class  of  turners,  it  is* 
obvious  that  it  afibrds  an  easy,  pleasing,  and  certain  method 
of  turning  screws.  But  to  those  who  require  most  its  as- 
sistance 
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Eistance  little  advantage  has  arisen,  owing  as  well  to  the 
expense  ot  purchasing  it,  as  to  its  incapability  of  turnuig 
that  variety  which  is  necessarv,  since  only  screws  sinnlar 
to  those  traced  on  the  traversmg  nianderil  can  be  cut  with 
it ;  and  these  are  limited  to  a  very  small  number.   To  those, 
then,  who  find  it  difficult  to  cut  screws  without  such  an  in- 
strument, an  apparatus  is  proposed,  by  the  application  of 
which  to  the  plain  lathe  that  difficulty  may  be  obviated. 
The  plate  represents  a  perspective  view  of  the  tool ;  and  the 
letters  referring  to  the  difleient  parts  of  it  may,  perhaps, 
inakc  its  description  clearer.     On  the  common  manderil 
A  (i^late  IV^),  is  screwed  a  chuck,  B,  to  which  may  be 
screwed  the  chucks  of  the  lathe,  as  Pi.     On  the  outside  of 
this  chvck,  B,  is  turned  a  screw,  which  is  fitted  to  an  inside 
(jr  female  screwr  worked  in  the  circular  block  C,  from  which 
block  extends  an  arm,  D,  as  long  as  may  be  thought  fit  for 
the  purpose  of  permitting  another  arm,  E,  to  shde  up  and 
dow  n  it :  a  piece  of  iron  should  be  screwed  to  the  circular 
block,  C,  of  such  a  length  as  to  be  capable  of  moving  in  a 
groove  that  mav  be  cut  in  the  collar,  or  adapted  to  it.     The 
rest,  GFO,  must  not  stand,  a;*  usual,  parallel  to  the  work, 
in  cutting  an  outside  or  male  screw;  but  at  right  angles,  as 
when  an  inside  or  female  screw  is  to  be  cut,  in  order  that 
the  further  arm  of  the  rest,  F,  may  be  joined  to  the  end  of 
the  second  or  inteniiediate  arm,  E.    It  is  necessary  that  this 
second  or  intermediate  arm,  E,  shall  be  capable  of  fastening 
firmlv  the  first  arm,  D,  to  any  part  of  the  rest,  G  F,  as  also 
to  have  a  joint  at  each  end  to  admit  in  a  horizontal  plane 
its  free  play.    Thus,  as  the  lathe  turns  to  us  or  from  us,  the 
arms  must  traverse  forwards  or  backwards ;  which  gives  a 
similar  motion  to  the  tool  H,  that  is  held  steadily  or  fixed 
with  a  screw  on  the  further  arm,  F,  t)f  the  rest ;  and  thus  a 
screw  is  cut  with  a  tool  of  a  single  point.    It  is  unnecessary 
Vo  mention  that  no  jogglinnr  should  arise  from  the  motion  of 
the  arms,  as  that  w  ould  cause  a  failure  in  cutting  a  perfect 
screw.      If  the  centre  of  the  rest  should  be  draw  n  nearer  to 
us,  and  by  that  means  bring  the  tool  closer  to  the  interme- 
diate arm  E,  then  a  screw  of  a  much  larger  size  will  be  cut; 
for  as  the  rest,  turning  within  its  socket  (the  thumb-screw 
for  fixing  it  being   in  this  operation   always  withdrawn), 
moves  on  a  centre,  the  further  the  tool  is  moved  from  this 
centre  the  greater  will  be  the  radius  of  the  circle  described, 
and  consequently  the  coarser  will  be  the  screw;  and,  vice 
versa,  the  nearer  the  tool  is  brought  to  the  centre  the  smaller 
>vill  be  the  radius  of  the  circle,  and  thus  the  screw  will  be 
finer.     Should  ilic  intermediate  arm,  E,  be  connected  to 
'  the 
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the  nearer  arm  of  the  rest  G,  and  the  tool  held  on  the 
further  one,  F,  then  a  left-handed  screw  will  be  cut  of  a 
thread  the  distance  between  the  turns  of  which  wnll  vary 
according  to  the  distance  of  the  point  at  which  the  tool  is 
held  between  the  centre  and  extreme  end ;  for,  as  the 
lathe  turns  to  us,  the  arms  receive  a  forward  motion,  except 
the  further  arm,  F,  of  the  rest,  which  receives  a  backward 
inotion  ;  but  when  the  lathe  turns  from  us,  then  the  further 
arm  receives  a. forward  motion;  and  as  the  tool  meets  the 
wood,  so  it  cuts  a  left-handed  screw.  It  may  be  apprehended 
that  a  piece  of  wood  so  far  removed  from  the  collar,  K, 
might  spring;  in  its  motion ;  but  this  may  be  obviated  by 
not  making  use  of  the  traversing  chuck,  B,  till  the  screw  is 
to  be  turned ;  for,  as  the  cutting  of  it  is  light  work,  there 
will  be  little  resistance,  and  of  course  but  little  spring;  or 
the  traversing;  screw,  B,  may  be  turned  on  the  manderil  A. 
Another  disadvantage  would  seem  to  arise  from  the  impos- 
sibility of  cutting  screws  when  the  poppet  head  is  made  use 
of,  to  prevent  the  springing  of  a  long  piece  of  wood.  But 
this  may  be  obviated  by  lengthening  the  intermediate  arm, 
E,  to  the  part  where  we  intend  cutting  the  screw,  and  thus 
we  have  the  same  screw  as  that  of  the  traversing  one  :  if  a 
finer  or  coarser  screw  should  be  required,  then,  by  having 
an  arm  of  the  rest  to  slide  in  and  out,  and  the  intermediate 
arm  to  be  connected  to  the  centre  of  the  rest,  we  have  just 
the  same  power  of  turning  screws  as  in  the  former  case. 
A  socket,  S,  is  represented,  the  lower  part  of  which  slides 
on  the  rest,  and  may  be  fastened  firm  to  it  by  a  screw  :  the 
upper  part,  that  turns  on  a  pivot,  admits  the  intermediate 
arm  to  slide  through  it,  which  arm  is  held  stationary  in  it 
by  a  screw.  Should  the  difficulty  that  might  arise  from 
turning  screws  with  a  plain  lathe  be  obviated  by  this  me- 
thod, 1  shall  feel  a  double  gratification  in  the  reflection  that 
that  time  which  was  spent  in  amusement  has  tended  to  the, 
advantaije  of  others. 


To  Mr,  Tilloch*. 

Dublin,  April  27,  1804.. 
SIR,  James-street,  43. 

I  PERFECTLY  agree  with  you,  that  was  the  rest  to  make  a 
right  angle  with  tiic  piece  of  wood  on  which  the  screw  was 

"*  In  answer  to  a  letter  stating  tlin  objection  mentioned  in  the  begin- 
ning of  the  present  letter,  which  we  linve  published,  as  tending  to  explain 
^crc  fully  Mr.  Mealy 's  :avcniion.— Edit. 

to 
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to  be  turned,  at  the  commencement  of  the  process,  and 
to  become  parallel  to  it  when  the  screw  was  finished,  an 
epproximation  would  take  place  from  a  larger  screw  to  a 
Jesser,  or  incc  versa;  but  it  is  impossible  that  the  rest  could 
become  parallel  to  the  work,  from  the  connection  of  the 
arms.  Now  let  the  traversing  arm,  D,  lie  in  the  centre  of 
the  screw  B,  on  which  it  plays,  and  let  the  rest  make  a 
right  angle  with  the  wood  on  which  we  intend  to  cut  the 
screw.  The  rest  mav  traverse  thirty  degrees  on  either  side 
of  the  right  angle ;  which  will  not  cause  any  sensible  ap- 
proximation in  the  thread,  and  will  admit  a  motion  suf- 
ficiently extensive  for  turning  the  common  Icnoth  of  screws- 
But  as  the  method  ausw  ers  for  a  short  screw  of  a  few  turns, 
that  is  suflicient  for  every  purpose.  For,  in  order  to  make 
a  long  screw,  there  may  be  ihree  different  ways  for  doing 
it: — 1st,  At  the  commencement  the  rest  stands  at  rijiht 
angles  with  the  wood  on  which  the  screw  is  to  be  cut ;  by 
it  describing  an  arch  of  a  few  degrees,  a  short  scrcv/  is  cut ; 
then  by  bringing  back  the  rest  to  its  original  angle,  the  rii;ht 
one,  and  sliding  forward  the  single-pointed  tool  to  the  last 
thread  of  the  screw  that  was  just  cut,  we  proceed  to  anv 
length  by  repeating  the  same  process.  Cdly,  When  one  or 
two  threads  of  a  screw  is  cut.  bv  making  use  of  a  common 
screw  tool,  the  most  unskilful  hand  will  be  able  to  continue 
the  screw  to  any  length,  sdly.  Should  a  side  tool  with 
many  teeth  be  made  use  of,  a  screw  of  anv  length  may  be 
cut,  the  rest  describing  its  usual  arch.  But  actual  expe- 
rience of  the  utility  will,  I  trust,  also  do  away  a!l  objection; 
for  I  assure  you,  when  I  first  thought  of  the  method,  I  re- 
duced it  to  practice,  and,  having  made  the  instrument, 
worked  with  it,  to  my  utmost  satisfaction,  in  the  prcsciSce 
of  many  friends.  Permit  me  to  return  you  my  u)any  thank!< 
for  the  trouble  you  have  taken  in  considering  this  paper, 
and  also  for  the  friendly  manner  in  vv'hich  you  expressed 
your  objection.     Believe  me,  sir, 

Your  much  obliged  servant, 

RoBEKT  Healt< 


lettj:r 
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XXXI.   On  the  Catoptrical  and  Dioptrical  Instruments  of 
the  Antients. 

LETTER  III.* 

1-  As  I  have  reason  to  think  that  my  two  last  letters  have 
not  been  unacceptable  tomany  of  your  readers,  I  should  now 
proceed  to  inquire  (according  to  my  means)  into  the  state 
of"  catoptrics  and  dioptrics  among  the  antients.  But  here  our 
learned  and  ingenious  friend  Mr.  Johnston^  who  in  translat- 
ing, as  he  has  ably  done,  Beckmann^ s  Flistory  of  Inventions, 
has  had  occasion  to  pay  particular  attention  to  the  progress 
of  the  arts  and  sciences,  has  very  opportunely  put  into  my 
hand  a  work  which  will  leave  me.  litiie  more  trouble  than 
that  of  translation.  It  is  the  Aynusemens  Philosophiques  of 
father  Ahat,  printed,  it  would  appear,  for  the  first  time,  at 
Amsterdam,  and  sold  at  Marseilles  in  1763.  If  certain 
parts  of  this  learned  performance  could  have  been  known 
to  Dr.  S.,  whose  book  appeared  in  1738,  he  would  pro- 
bably have  been  induced  to  alter  some  parts  of  that  valuable 
performance. 

2.  It  is  possible  that  some  may  think  such  an  investiga- 
tion has  little  other  use  than  to  gratify  an  idle  curiosity ; 
and  it  must  be  confessed  that  such  an  opinion  has  received 
but  too  much  countenance  from  some  men  of  character  in 
^he  literary  world.     Dr.  Thomas  Burnet  ^^  in  particular^, 

*  The  first  letter  is  inserted  in  the  Philosophical  Magazine,  vol.  xviii. 
p.  53,  &c.;  the  second,  same  volume,  p  245,  &c.;  and  its  conclusion, 
vol.  X'X.  p.  6r>,  &:c. — P.irt  of  the  note  to  §  21  of  I'crrer  ad,  should  be 
rend  thus:  Mr.  Gibson,  watchm.^ker,  nt  Hempstead,  a  very  ingenious 
mechanician,  vihose  late  brother,  at  Kelso,  \v3s  one  of  the  first  opticians 
in  Great  Britain,  and  wlio  has  himself  paid  particular  attention  to  per- 
spective, complains,  that  he  scarcely  knows  a  scientific  (especially  an 
astronomical)  book,  the  figures  of  whicli  are  free  from  gross  triors  in  per- 
spective, where  perspective  is  necessary,  or  is  attempted.  But  he  ac- 
knowledges the  merits  of  many  wri'ers  on  this  brancli  of  science,  parti- 
cularlv  Dr.  K.  TayL^r,  HamiitOD,  Noble,  Tlio.  Malron,  jnd  H.  Clarke; 
and  I  hazard  little  in  adding  Gravesande,  IMuidoch,  in  the  first  sect,  of 
his  Ne-wtoni  Genesis  Cur'van/ni  per  Umbras,  i^nd  Wolfii's  in  his  Elemt.nta 
Ma'h'seos  Uni'vfrsa'.  —  In  §  19,  line  9th  from  the  bottom,  for  wrr^/y  icad 
cb:ejly.  §  z6,  before  Kepler,  inseit  Thr  great. — In  the  note  to  §  3S,  I 
stdte  the  sum  which  Bacon  Isid  out  on  txperimtnts,  ^xc.  in  twenty  years, 
at  about  18,333!.  of  our  present  money  ;  but  the  Itarried  Dr.  Henry  (Hist, 
of  G.  Biit.  vol.  viit.  p.  217,  2d  e;i.)  makes  it  al>ni!t  30.000I. —  .It  the 
end  of  the  next  note  arc  meant,  of  couise,  practical  aftionnmy  and  navi- 
gation in  their  present  improved  state.  —  1  he  writer  will  be  thankful  for 
remarks  a.ul  corrections,  if  made  with  gfod  manners. 

t  Ar^-bitohgia  rbHoS'jpbua,    lib.  i.  cap.  8,  as  quoted  in  Hcaibcote's 
His  tor  ia  Aslronom.a:,  p.  /. 
■  ~ "     ■.  "  docs 
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does  not  scruple  to  speak  of  such  inquiries  in  these  words : 
**  Ego  ittes  illaSj  Sec.     I  hold  these  national  controversies, 
about  the  orii»"in  of  literature  and  the  first  discovery  of  the 
sciences,  to  be  of  little  moment,  since  there  was  nothing 
to  hinder  them  from  being  invented  by  several  at  the  same 
time  ;  and  it  more  interests  us  to  know  who  extended  and 
promoted  the  sciences,  how  far  they  carried  them,  and  w  hat 
monuments  or  precepts  they  have  left  to  posterity,  whereby 
those  sciences  mav  be  further  advanced." — Undoubtedly 
scientific  '•  monuments  and  precepts,"  that  is  to  say,  the 
sciences  themselves,  are  more  interestuig  to  us  than  it  is  to 
know  who  were  their  inventors.     Yet  it  is  not  easy  to  see, 
why  the  "  extenders  and  promoters  of  the  sciences"  have  a 
better  claim  to  be  remembered  than  the  "  inventors."     The 
truth  is,  that  this  learned  and  worthy  author  (for  such  he 
was  in  many  valuable  respects)  was  a  still  greater  master  in 
classical  and  archaiological  erudition  than  in  strict  argu- 
ment ;  and,  when  he  wrote  this  passage,  seems  not  to  have 
recollected  that  a  little  fame,  too  often  posthumous,  is  the 
onli/  reward  *  of  many  inventors  ;  a  cheaj)  reward,  surely, 
for  all  their  labour  and  ingenuity.     N(»r,  judging  from  his 
Answers  to  the  Exceptions  against  his  Theory  of  the  Earth, 
would  he  have  been  plea^ed,  if  he  could  have  foreseen  that 
liis  own  elegant  but  unsound  performance  would  be  neg- 
lected as  it  now  is ;  exce]U  by  those  philosophers  who  do 
not  unreasonably  deride  antient  writers  (sometimes  inclu- 
ding; those  of  the  Bible),  and  who  still  respect  Burnet  for  his 
excellent  elucidations  of  many  parts  of  the  Scriptures,  and 
other  venerable   antient  writings.      It  may  be  said,  that 
the  love  of  fame  is  a  modification   of  pride^  and   ouG;ht 
to  be  disc(juraged.     Perhaps  I  might  accede  to  this   pro- 
position, if  accompanied   with  certain  limitations,  which 
I  have  not  room  to  state.     At  present   I  shall   only  ob- 
serve, that  it  is  entertaining  enough  to  hear  men  talk  thus, 
who  in  their  practice  act — just  like  other  men;  take  hu- 
man nature  as  they  find  it;  and  even  occasionally  show  that 
they  themselves  are  not  dead  to  the  inlluence  of  tiie  "  uni- 
versal passion."    I  must,  moreover,  appeal  tu  every  discern- 
ing, well-disposed  man,  whelher  he  docs  not  Icel  more  sa- 
tisfaction in  tracing  liie  progress  of  arts,  and  sciences,  and 
civilization,  in  such  a  work  as   Hcz/rT/'v  History  of  Great 
Britain  f,  than  in  wading  through  volumes  filled  with  ge- 
nealogies, 

•  ^lii'is  cnim  Virtutem  07r:plfct  tur  ipsuiv, 

Fiaviia  si  tollas  ?  J  e  v  l  N . 

+  D) .  Henry,  speaking  of  Rover  Bacon,  lias  these  words  :  "  We  learn, 
from  the  bc!.t  autliority.that  no  Icituics  on  optics  had  been  read  at  Paris, 
or  nt  anv  other  place  atnontj  tlve  Latins,  txccpr  twice  at  Oxford,  before 

A.D 
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nealogies,  and  intrigues,  and  torturing,  and  throat-cuttino*^ 
and  desolation ;  to  which  we  must  now  add,  the  late  itxi- 
proveinents  in  poisoning  and  guillotining.  It  is,  indeed, 
no  wonder  that  such  scenes  should  have  provoked  honest 
Dr.  Jolunon  to  brand  history  in  general  with  the  name  of 
"  The  Annals  of  Blood."    But  I  cannot  stop  to  moralize. 

3.  Before  I  proceed  to  Jlhat,  however,  I  must  lay  before 
the  reader  a  passage  which  I  have  found  since  writing  mv 
liit  (in  Heathcote's  Historia  Astronomice,  p.  41),  and  which 
comes  very  properly  into  this  place.  "  IVood  in  Historia, 
he.  If  Odd,  in  his  Universal  History  of  Oxford,  book  i. 
p.  122,  liath  extracted  a  passage  Irom  a  manuscript  book 
of  Roger  Baco??y  De  Perspectivls,  in  which  he  appears  to 
own  that  the  invention  of  the  optical  tube  is  much  more 
antieut  than  his  days.  For  he  v/rites  [JuUum  Ccesaremj 
tuhl  ope,  a.  Gallicano  littore,  portus  ArigUce,  urbesque  ma- 
rithnos  speciQSse,  cum  lelliun  in  Britannos  7neditaretur) 
that  Julius  Ccesary  by  the  help  of  a  tube,  viewed,  from  the 
coast  of  Gaul,  the  ports  and  maritime  towns  of  England, 
when  he  meditated  a  war  against  the  Britons."  Here  there 
is  not,  any  more  than  in  Bacon's  words  to  the  same  effect, 
which  I  translated,  at  §  25,  of  my  last,  any^  mention  of 
''^  raising  up  speculums  to  a  f!;reat  height,"  as  Dr.  S.  would 
have  it,  in  order  to  make  Bacon's  glasses  entirely  fixed  and 
stationary.  Yet,  if  CcBsar  used  telescopes,  it  is  natural  to 
think  that  he  would  carry  them  to  the  highest  ground,  or  to 
the  spt'cnke,  or  watch-towers,  which  were  erected  along  the 
nan^ow  part  of  the  British  channel,  and  of  which  one 
latelv  existed  at  Dover.  All  that  I  would  be  understood  to 
mean  is,  that,  as  far  as  I  can  find,  Bacon  did  not  suppose 
that  Qresar's  instrument  was  necessarily  fixed  to  a  spot. 

4.  Be  this  as  it  mav,  Bacon's  belief  of  this  story  of  Julius 
Ccesar's  optical  tubc^  seems  to  be  no  bad  proof  of  the  ex- 

A.D,  1267;  and  that  there  were  only  three  persons  then  in  England 
who  had  made  any  considerable  proficiency  in  that  science.  Friar  Bacon 
was  one  of  those  three  ;  and  that  lie  had  made  great  proficiency  in  it,  we 
have  the  clearest  evidence  still  ren\aining  in  his  admirable  treatise  Dc  Sci- 
enlin  Ptvsl'fcti'ja." — "  In  a  word,  there  is  the  ck-avcst  evidence,  in  the 
works  of  this  wonderful  man,  that  he  was  acquainted  with  the  construc- 
tion of  c.ll  the  different  kindsof  instruments  for  viewing  objects  to  advan- 
tage, which  have  been  so  much  admired  as  modern  inventions."  Hist. 
c,f  G.  Kiit.  2d  ed.  vol.  viii.  p.  198,  200,  where  the  learned  Futhor  quotes 
./?.  IV-jod  Hisl.  Oxoii.  lib.  i.  p.  122;  and  Ola  Borrick,  De  Ortn  ft  Prog. 
Cbrm.  apud  Mangel,  Bibliotb.  Chem.  t.  i.  pp.  31  and  6oo.  Was  not  John 
Ptccam,  archbishop  of  Canterbury,  who  wrote  a  book  on  optics  in  1279, 
about  nine  vcars  ufter  the  celebrated  Pole  [^iiellio  wrote  his,  cne  of  the 
three  English  opticians  here  mentioned  by  Dr-  Hctny? — Fid.  WoljiL  Elem. 
Maib.  U >::'••:.  t.  v,  p.  95. 
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cellence  of  his  own.  For,  if  a  man  of  his  scrupulous,  phi- 
losophical turn  of  mind,  could  believe,  as  he  certainly  ap- 
pears to  have  done,  that  anv  optical  contrivance  could  be 
useful  at  such  a  distance  as  even  the  smallest  breadth  of  the 
British  channel,  he  must  have  had  sutHcient  reason  for  such 
belief;  and  this  reason,  one  would  think,  could  only  be  the 
performance  of  his  own  instruments.  Mere  speculation 
could  never  have  produced  svch  a  belief  in  S2ich  a  mind. 
Thus  it  was  exactly,  when  the  happy  performance  of  Biif- 
Jhn's  burning,  apparatus  constrained  the  most  fastidious 
sceptics  to  believe  in  the  similar  exploit  of  Archimedes. 

5.  But  1  have  now  cited  this  passage  chiefly  to  prove,  as 
I  think  it  does  satisfactorily,  that  Bacon  did  not  cla'm  the 
invention  of  the  telescope,  or  equivalent  instrument,  but 
referred  it  to  an  age  much  anterior  to  his  ow  n.  This  leaves 
us  at  liberty  to  carry  our  inquiries  on  this  subject  into  times 
much  more  remote.  And  this  I  shall  do  by  submitting, 
though  not  implicltlv,  to  the  able  guidance  of  Ahat.  I 
shall,  however,  take  the  liberty  to  retrench  his  French  ver- 
bosity when  it  becomes  tiresome;  to  support  and  illustrate 
his  valuable  text  with  occasional  notes;  and  to  express  freely 
my  dissent  when  I  think  him  in  the  wrong. 

6.  "  On  a  mirror  placed  ly  Pl'demy  Euergetes  upon  the 
tower  called  the  Pharos  of  Alexandria. 

"  We  read  in  several  authors  that  Ptolemy  Euergetes 
caused  to  be  placed  on  the  tower  of  the  Pharos,  at  Alex- 
andria, a  mirror  which  represented  accurately  every  thing 
which  was  transacted  throughout  all  Egypt,  both  on  water 
and  land.  Some  authors  relate,  that  with  this  mirror  an 
enemy's  fleet  was  seen  at  the  distance  of  600,000  paces ; 
others  say  500  parasangs,  or  more  than   100  leagues. 

7.  "  Most  persons  whom  I  have  heard  mention  this  fact, 
treated  it  as  a  random  story,  and  as  a  thing  impossible. 
There  are  even  celebrated  opticians  who  think  that,  if  the 
fact  was  real,  it  could  only  be  the  effect  of  magic,  or  a  de- 
lusion of  the  devil.  Such,  among  others,  is  the  opinion  of 
father  Kircher,  who,  when  speaking  of  several  eflbcts  of 
superstition,  includes  this  in  the  number.  The  following 
are  his  words:  {^rs  magna  Lvcis  et  Umirce,  lib.  x.  c.  l. 
at  the  end)  "  J'ervm  cum  luc-c  omnia,  8cc.  But  as  all  these 
things  arc  owing  to  the  delusions  of  the  devil,  v\e  shun 
them  with  all  our  miuht ;  and.  after  the  example  of  holy* 
mother  church,  we  condemn  and  execrate  them  *.    Of  this 

kind, 
'■  It  is  probable  thst  many  of  the  Sconiih  peasantry  still  follow,  with- 
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kindj  if  historians  have  truly  related  the  facts,  was  that  spe- 
culum, which  king  Ptolemy  Euergetes  is  said  to  have  con- 
structed on  the  Pharos  tower,  in  which  were  represented 
hostile  fleets,  and  whatever  else  was  to  be  seen  by  sea  or 
land  throughout  Egypt ;  to  all  which  things,  since  they 
exceed  the  limits  of  nature,  no  credit  is  to  be  given." 

8.  "  Taught  by  experience  that  many  facts  reckoned 
chimerical  by  a  number  of  learned  men,  having  been  better 
examined  by  other  learned  men,  have  been  found  not  only 
possible  but  in  actual  existence,  I  have  suspected  that  the 
same  might  be  the  case  with  this  mirror  of  Ptolemy.  I 
therefore  at  once  concluded  that  the  decision  of  this  fact 
ought  not  to  depend  on  the  sole  authority  of  some  learned 
men ;  but  that,  in  the  laws  of  optics,  dioptrics,  and  catop- 
trics, we  ought  to  look  for  just  marks  to  condemn  it  as 
fabulous,  or  good  reasons  to  daiionstrate  its  possibility. 

9.  "  We  frequently  observe,  that  in  historical  details  re- 
latincr  to  the  sciences,  which  are  commonly  but  little  known 
to  such  authors,  their  ignorance  makes  them  intersperse 
circumstances  which  render  their  accounts  obscure  and  un- 
distingulshable,  and  even  sometimes  unintelligible  or  im- 
possible, although,  in  tmth,  they  may  be  perfectly  real. 
Optics,  catoptrics,  and  dioptrics,  are  among  the  sciences 
of  which  n)ost  historians  are  ignorant,  or  of  which  they 

^possess  but  a  very  superficial  knowledge.  To  banish,  then, 
to  the  regions  of  fable  or  impossibility  this  famous  mirror 
of  Ptolemy,  it  is  not  enough  that  we  find  in  its  historians 
impossible  circumstances  which  stamp  it  as  chimerical ; 
we  must  moreover  have  proofs,  which,  independently  of 
the   accessory   circumstances   with   which    ignorance   has 

out  knowing  it.  the  example  of  holv  mother  church,  when  they  ascribe 
the  wonders  perfoi incii  by  Mubael  Scot,  to  h's  being  a  iviv.iocJ:,  or  a  per- 
son in  coml-act  -ztv'  tbc  dtil.  They  will  tell  you.  that  it"  you  put  a  wand 
through  the  key-hole  of  hk  door  at  Melrose,  it  will  come  out  peeled; 
that  the  de'i!  carried  him  through  the  air  to  Rome,  and  back  again,  in 
one  day,  &;c.  &c.  Ir  seems  that  Scot  really  was  sent  to  Rome  to  represent 
to  tiie  pope  the  absuidiry  of  iomc  cisim  of  superiority  over  the  clergy  of 
Scotlciad,  which  had  been  set  up  by  the  archl)isliop  of  York.  About  17 
or  18  ye  (1-.  ?go,  a  writer  in  one  of  tlie  periodical  publications  alleged 
(seriously  to  ail  appearance)  that  an  air-balloon  had  been  the  sehicle  iu 
this  wonderful  journey.  The  believef-s  in  Scot's  supernatural  powers  al- 
wavs  add,  that  he  got  all  his  lair^  and  was  taught  ail  his  itr.canny  tricks, 
at  Oxford.  Tiic  truth  is,  that  Michael  Sco-',  of  Baiwirie,  the  cotcmporary 
of  Roi^<r  Baon,  (fnr  he  was  born  about  the  end  of  the  12th  or  the  be- 
ginning of  the  13th  century,  and  died  in  1290,)  "  was  one  oi'  the  greatest 
philosophers,  ui.ithcmaticians,  and  linguists,  of  his  age.''  See  Macke>:- 
zies  Lives  of  Scottish  Writers,  vol.  i.  p.  214,  as  quoted  iu  Wnrys  Hist. 
«f  G.  Ecu.  2d  ed.  vol.  viii.  p.  222. — l'ramla'.0)\ 
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clothed  it,  place  the  pnncipal  fact  beyond  the  bounds  of 
probability,  or  demonstrate  its  inipossibility. 

10.  "  It  is  evident  that  the  possibility  of  the  principal 
fact,  and  of  the  foundation  of  this  story,  consists  in  the 
possibility  of  a  mirror,  which  could  alone  enable  us  to  see 
objects  at  as  great  a  distance  and  with  as  much  clearness 
and  distinctness,  as  a  good  telescope.  The  proofs  of  chis 
possibility  depend  on  several  delicate  experiments  in  catop- 
trics and  diopirics,  of  which  many  persons  conversant  with 
those  sciences  are  still  ignorant. 

11.  "  We  shall  have  little  trouble  in  discoverino-  the 
source  of  the  absurdities,  which  have  been  mixed  with  the 
history  of  this  fact,  if  wc  prove  that  the  execution  of  such 
a  mirror  is  possible,  and  that  it  was  also  possible  in  the 
days  of  Ptolemy.  This  will  not  be  difficult ;  and  I  propose 
to  do  it  in  the  present  memoir,  which  I  shall  divide  into 
two  parts.  In  the  first,  I  shall  prove,  by  the  strictesi  evi- 
dence, the  possibility  of  this  mirror;  in  the  second,  I  shall 
deliver  some  proofs  that  it  really  existed. 

12.  *•'  Part  Fjrst.    Proof  of  the  possihilHij  of  the  fact. 
*'   Let  a  concave  mirror  be  constructed,  of  a  great  size, 

and  forming  a  portion  of  a  large  sphere  :  I  sav,  tliat  in  such 
a  mirror  we  may  see  objects  as  distant,  and  with  as  much 
clearness  and  distinctness,  as  with  a  good  telescope. 

13.  "  In  order  to  this,  the  observer  must  stand  between 
the  object  and  the  mirror,  but  so  as  not  to  intercept  anv  of 
the  ravs.  The  mirror  then  should  be  so  placed,  that  the  in- 
cident ravs  coming  from  the  object,  and  the  rays  reflected 
by  the  mirror  to  the  eye,  may  make  a  small  angle  with  the 
axis.  This  annle  ought  not  to  be  greater  than  is  necessary, 
in  order  that  all  the  ravs  which  come  from  the  object  to  the 
mirror  may  pass  by  the  observer.  Things  being  tlius  ar- 
ranged, I  establish  the  following  facts  : 

11."  First,  If  tlie  eye  be  near  the  focus,  or  the  place 
where  the  image  of  the  object  is  formed,  and  between  the 
locus  and  the  mirror,  the  object  will  be  seen  much  mag- 
nified and  in  the  natural  situation.  But  here  we  must  re- 
mark, that  if  the  observer  be  a  myope,  or  short-sighted,  he 
will  sec  nothing  but  a  confused  appearance.  It  his  siuht 
be  good,  and  he  be  neither  a  niyopt*  nor  a  presbvtc,  he  will 
distniguisli  the  objects  well,  and  v\ill  see  them  nmch  mao- 
uified,  but  with  some  contusion  and  oijscurity,  unless  the 
inirrcjr  be  a  portion  of  a  very  large  sphere.  Lastly,  if  the 
(»bservcr  be  a  prc^bytc,  or  long-sighted,  he  should  stand  at 
the  distance  at  which  he  sees  the  object^  direct  and   nuich 
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luatrnified.     And  thus  the  objects  will  appear  as  clear  and 
well  defined,  as  if  viewed  through  a  good  telescope. 

15.  "  Secondly,  If  the  eye  of  the  observer  be  placed  eX" 
actly  iu  the  focus,  or  very  near  it,  he  will  only  behold  a 
very  confused  appearance,  without  distinguishing  the  objects 
at  all. 

16.  "  Third} y.  If  the  observer  stand  further  from  the 
mirror  than  the  focus,  so  that  his  eye  be  distant  from  the 
focus  about  as  far  as  he  holds  a  book  when  he  reads  with 
ease,  then,  I  say,  that  whatever  be  the  state  of  his  sight, 
long  or  short,  he  will  see  the  objects  much  magnified,  with 
verv  great  clearness  and  distinctness,  and  as  well  as  if  he 
viewi;d  them  with  the  best  telescope.  In  this  case,  how- 
ever, the  objects  will  be  inverted.  —  I  have  established 
these  facts  by  many  experiments,  some  of  which  I  shall 
now  describe. 

17.  "  Ihper.  1.?/.  I  took  a  concave  glass  mirror,  Mhich 
was  silvered  on  the  convex  side,  its  diameter  being  some- 
what more  than  10  inches  (above  10  and  7-lOths  E'.nglish 
inches),  and  its  focal  distance  about  22  feet.  Standing  be- 
fore this  mirror,  in  the  manner  I  have  described,  I  saw- 
clearly  and  distinctly  all  the  distant  objects  opposite  to  the 
miiror.  I  must  observe  that  this  glass  was  coarsely  po- 
lished, and  of  a  bad  material ;  which  ver}^  considerably  di- 
minished ihe  effect.  This  mirror  was  also  too  small.  It  is 
proper  to  add  here,  that  mirrors  of  metal,  well  polished  and 
accurately  wrought,  are  better  for  tliis  purpose,  on  many 
accounts,  than  those  of  glass. 

IS.  "  Erper.  tld.  1  topic  a  glass  lens,  both  w^hose 
sides  were  of  e(j»';tl  convexity,  each  side  being  a  portion  of 
a  sphere,  who>e  diameter  was  about  44  feet.  It  was  not 
silvered,  and  v.as  six  inches  and  a  half  in  diameter.  It;* 
focus,  made  by  reflection  of  the  rays,  which  after  passing 
through  the  first  surface  were  turned  back  by  the  second, 
was  distant  about  five  feet  and  a  half. 

]().  "  Having  placed  this  glass  in  the  situation  described 
in  th.-  preceding  expc  riment,  in  order  to  view  the  objects 
bv  reflection  from  the  second  surface,  as  if  it  had  been  sil- 
vered,  I  saw  them  with  much  clearness  and  distinctness. 

L'O.  *'  It  is  easy  to  conceive  that  the  number  of  rays  re- 
flix'tid  by  the  lens  in  this  situation  must  have  been  veiy 
small,  in  comparison  to  \\ hat  it  v.ould  have  reflected  had  it 
been  silvered  ;  and  conseciuentlv  in  this  last  case,  it  would 
have  produced  a  much  greater  efleet.  Hence  it  appears 
farther,  that  a  concave  metal,  well  polished,  ofareaular 
figuic,  and  of  the  same  focal  distance,  would  produce  a  very 
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good  effect,  altlioueh  its  surface  should  not  be  greater  than 
that  of  the  lens  in  this  experiment. 

21.  '^  Ever}'  optician  will  easily  conceive,  that  if,  with  a 
single  convex  glass,  he  can  see  distant  objects,  by  refrac- 
tion, with  as  much  clearness  and  distinctness  as  with  a 
telescope  composed  of  several  glasses,  he  will  experience 
the  same  effect,  by  reflection,  from  a  single  concave  mirror. 
I  shall  therefore  state  some  expcrimenls  and  observations 
w  hich  prove  incontcstablv,  that  this  effect  may  be  produced 
with  a  single  object-glass ;  which,  consequently,  will  be  a  new 
proof  that  a  sintrle  concave  mirror  will  do  the  same  thing. 

22.  '*  M.  de  Fontcnclle,  in  his  History  of  the  Academy 
of  Sciences  for  the  year  1  700,  tells  us,  that  M.  Tschlru- 
hrih'scn  had  described  to  the  learned,  the  effects  of  a  new 
object-glass  which  he  had  made.  Its  focal  distance  was 
32  feet:  it  was  a  double  convex,  a  Rhenish  foot  (12  and 
4-loths  English  inches)  in  diameter.  He  used  it  without 
an  eve-glass,  and  altogether  uncovered  ;  and  he  aflirms  that 
objects  were  seen  more  clearly  with  his  single  lens  than  thev 
had  ever  been  seen  with  telescopes,  and  that  they  appeared 
brighter  than  to  the  naked  eye.  Such  a  glass,  then,  will 
answer  its  end  without  any  tube,  and  the  object  will  alwavs 
be  seen  distinctly,  notwithstanding  the  solar  rays,  which 
pass  between  it  and  the  eye.  The  field,  or  the  space  which 
may  be  viewed  at  once  with  such  a  lens,  is  of  incredible  ex- 
tent. M.  Tschirn/iatisen  assures  us  tlnit,  without  either 
eye-glass  or  lube,  he  saw  very  distinctly,  at  noon-dav,  a 
whole  town,  at  the  distance  of  a  German  mile  and  a  half 
(about  six  English  miles). 

23.  "  After  M.  Tsc/iirn/iaiisen,  the  same  tiling  was  done 
by  M.  JVolff,  or  JVulfiits,  with  a  lar'je  plano-convex,  the 
diameter  of  whose  convexity  was  30  Rhenish  feet  (31  Ei^g- 
lish).  This  lens  was  two  feet  long  and  a  foot  and  a  half 
broad  (21  inches  S-lOths  and  lb  inches  G-loths  Enaiish 
respectively).  In  his  Elem.  Diop.  prob.  38.  sc/iol.  4.  liol- 
//V.y  savs,  that  in  using  this  glass,  which  he  left  entirely  open, 
without  either  tube  or  eve-glass,  he  saw  very  dislincily, 
with  both  eves,  some  houses  on  the  top  of  a  hill,  at  the 
distance  of  two  German  (or  about  eight  Englisli)  nuks. 
lie  saw  them  erect,  when  he  stood  between  the  focus  and 
tiic  lens,  and  inverted  when  he  stood  beyond  the  focus. 
lie  observes,  ihat  his  lens  was  by  no  means  well  polished*. 

13.  "  Fa- 

•  I  cnnnot  but  observe  that  p;irticiil  ir  attention,  iii  my  opinion,  is  due 
tu  llii;>  staitmcnt  of  {Voljius,  wliosc  candoui  and  lionesiy  a^-pcar  tu  have 
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13.  "  Father  Scheiner^  who,  in  his  excellent  work  on  the 
solars  pots,  entitled  Rosa  Ursi?ia,  discribes  very  clearly  many 
new  dioptrical  inventions,  which  others  have  since  at- 
tempted to  appropriate  to  themselves,  was  the  first  who 
observed  that  a  single  object-glass  might  produce  the  same 
efi'cct  as  a  telescope  composed  of  several  glasses.  He  made, 
in  a  camera  ob.'ycura,  experiments  similar  to  those  of  Woljius 
and  Tschirnhaii'^enf  which  1  have  just  mentioned ;  and  he 
made  them  public  70  years  before  M.  Tschirnlwusen -^wh^ 
lished  his.  Here  follow  the  very  words  in  which  he  states 
the  results  of  his  experiments,  lib.  ii.  cap.  6.  at  the  end. 

14.  '^  Oifodsi  qids  infus  positus,  &cc.  But  if  any  one 
placed  within  (a  camera  uhsciira,  or  darkened  chamber,) 
apply  his  eye  between  the  paper  end  the  lens,  (that  is,  be- 
tween the  focus,  or  place  of  the  image,  and  the  lens,)  he 
will  sec  the  external  objects  much  larger,  erect,  and  a  good 
deal  confused.  If  he  apply  his  eye  to  the  place  of  the 
image,  or  the  paper,  he  will  see  a  chaos  ;  and  if  behind  the 
place  of  the  paper,  or  the  picture,  he  will  see  every  thing 
larger  and  more  distinct,  but  in  an  inverted  posture.  Hence 
appears  the  vanity  of  the  man's  talk  (I  know  not  who  he 
was)  who  applauded  himself  for  the  invention  of  the  optical 
tube;  since  the  same  eflect  of  augmenting  visible  things, 
may  also  be  evidently  obtained  by  one  large  convex  lens, 
from  a  large  sphere.^' 

15.  *^  This  discovery  of  father  Sclieiner  \va.s  rot  altoge- 
ther unknown,  or  useless,  during  the  interval  between 
his  time  and  that  of  Tsckirnhausen :  for  I  find,  in  the  de- 
scription of  the  cabinet  of  Manfredi  Septala,  written  in 
Italian  by  Ssarabelfi,  and  printed  at  Tortona  in  1656,  that 
this  learned  canon  of  jMilan,  celebrated,  among  other  things, 
for  his  famous  mirror,  which  excited  flame  at  the  distance 
of  15  paces*,  had  also  two  lenses,  one  of  which  was  a  palm 
and  a  half  in  diameter,  and  its  focal  distance  7  brasses  ;  and 

been  equal  to  his  ability,  and  who,  at  the  place  cited  in  the  text,  mentions 
I!  p?tpcr,  which  he  published  on  the  subjtrct  in  the  j!c/a  Eiuiiitormn  for 
Ocrobcr  1710.  He  conckuies  the  Scbctiiin  quoted  above,  with  these 
words:  •'  Ntr  crrd^,  &;c.  Nor  do  I  behere  that  this  dirters  from  the  dis- 
covery of  the  illustrious  Jschirnhansn;,  which,  as  concealed  by  him,  is  so 
highly  ap.  lauded  bv  the  celebrated  Fovtenelle.  (Hist. Royal  .•^cad.  of  Sc. 
An  1701,  p.  165,  Amsr.edit.)  For,  through  a  glass  not  polished  with 
sufHcicnt  exactness,  I  have  observed  the  same  things  which  1  schirnhuusen 
did  vvjjli  his  sing!?  lens,  and  which  \\<  described  to  the  illustrious  Acad, 
of  Sciences ;  so  th^l  fo-'Ueni^lU:  had  no  reason  to  suspect  that  there  was  any 
secret  in  the  business,'' — Translator. 

•  A  gconctrical  pace  bcint;  5  feet  French,  these  15  paces  make  nearly 
Se  English  feet. 
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the  other  about  a  palm  in  diameter,  and  about  5  brasses 
in' focal  distance*.  ScurubcUi  assures  us,  not  only  that 
both  these  lenses  readily  inflamed  combustible  bodies  ]>iaced 
in  xht'wfoci,  but  also  that  each  of  them  could  be  used  with 
good  effect  as  a  telescope,  in  the  open  country. 

16.  **  Further;  in  searching  for  what  old  authors  have 
written  on  the  properties  of  convex  lenses,  I  have  found  that 
John  Bapthta  Porta,  more  than  a  century  before  father 
Sc/ic'mer,av.d  even  before  the  use  of  telescopes  became  com- 
mon, knew  that  tlieir  end  might  be  answered  by  a  single 
lens  ;  for  in  his  Magia  Naturalise  lib.  17.  cap.  10,  he  pro- 
pounds this  problem  :  '  With  a  lens  of  glass,  to  see  distant 
objects  as  if  they  were  near.'  Of  tliis  problem  he  adds  an 
exact  solution,  although  he  gives  neither  the  dimensions  of 
the  lens  nor  its  focal  distance  ;  and  does  not  enumerate  the 
precautions  which  are  necessarv  for  success.  His  solution 
is  this:  ^  Posito  oculo,  &c.  Having  placed  your  eye  in  its 
centre,  look  at  the  remote  object;  for  you  vi-ill  view  distant 
things  so  near,  that  you  will  teem,  as  it  were,  to  touch  them 
with  vour  hand,  and  to  see  the  clothes,  con;ip!exions,  and 
countenances  of  men  ;  so  that  you  may  distinguish  your 
friends,  though  at  a  very  great  distance.'  He  knew  the  im- 
j)ortance  of  this  diseover\';  for  in  proposing  it  he  observes, 
that  it  well  deserves  to  be  reflected  on  :  Quod  scquitur,  says 
he,  lor?ge  /rrcestarifius  volis  cogitundi  primipii/vi  affcrt. 

17.  "  Porta  knew  farther,  that  the  same  th'ng  might  be 
done  with  a  concave  mirror  :  for,  in  the  1 1th  chapter  of  the 
same  book,  when  speaking  of  the  mirrt)r  of  Ptolennj  and  its 
eiTects,  he  savs,  that  he  is  wishful  to  show  how  it  may  be 
executed,  so  tliat  we  may  know  our  friends  at  the  distance 
of  some  thousjuids  of  paces  (or  some  milesf),  and  read  from 
afar  very  small  characters.  He  assures  us,  moreover,  that 
the  thing  is  extremely  easv.  It  is  true  that  his  explication 
of  it  is  not  iijtJiiiiiljIe  ;  but  it  appears  that  he  has  done  this 
on  j)urpose,  and  with  an  intenli;)n,  not  to  be  understood; 
for  he  says  it  is  a  thing  which  ought  not  to  come  to  the 
knowledge  of  the  viilgar^ij;.  What  he  advances,  therefore, 
being  vcrv  true  and  very  easy,  as  he  assures  us,  and  as  we 
have  already  evinced,  we  cannot  without  injustice  deny  that 
lie  possessed  this  knowledge. 

•*  An  Italian  palm  's  berw.c  i  S  and  9  F.njlish  inchc-;,  mid  n  brassr,  or 
Ir.cc,  aboiit  23  Ktij^liih  iiiclics.  tscc  Ur.  Huitons  Dictionary,  aiticks 
'  leusure  md  I'ulm. 

t  MiHr  pu'suum  ■=.  ri'illc  (xi;  =:  1  njile  =  looo  geometrical  prces  each 
5  feet  =  about  5340  tni<li^.i  ii.*:t.-^l'>u>i)Lit(,r. 
1  bcc  0  10.  ol  my  sccund  !cttP'. —  hatiblaSor. 

0  3  18. ''Thus 
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IS.  '^^  Thus  the  learned  knew,  before  M.  TscMrnhausen 
tauaht  them,  that,  with  a  single  object-glass,  distant  ob- 
jects might  be  viewed,  as  with  a  telescope  composed  of  se- 
veral ghisses.  I  believe,  however,  that  Tschirn/iaiisen,  when 
he  published  the  properties  of  his  large  object-glass,  had  no 
knowledore  of  what  father  Sckeiner  had  written  on  the  sub- 
ject, or  of  what  had  been  executed  at  Milan  by  Septala, 
who  discovered  the  effect  of  his  lenses,  without  having  seen 
Scheiner.  There  may  even  be  others  who  may  have  ob- 
served this  property  of  large  convex  glasses,  without  having 
had  any  knowledge  of  what  had  been  written  or  observed  by 
the  authors  I  have  cited. 

19.  "  \  never  could  procure  such  large  object-glasses  as  I 
wished,  in  order  to  repeat  the  experiments  of  these  authors, 
r.nd  to  make  many  more,  which  I  have  thought  of.  I  have, 
however,  made  some  experiments  with  the  largest  lenses, 
which  I  had  it  in  my  pov»er  to  make  or  procure.  I  shall 
here  give  the  results  : 

20.  ''  (I.)  With  an  object-glass,  whose  focal  distance 
was  about  three  feet,  and  diameter  about  six  inches,  by  pla- 
cincr  my  eye  farther  from  the  glass  than  the  focus,  1  saw  di- 
stant objects  clearly  and  distinctly,  considerably  enlarged 
and  mverted.     This  glass  was  a  double-convex. 

21.  "  (IT.)  I  observed  the  same  thing,  with  still  greater 
clearness  and  distinctness,  with  a  plano-convex  object-glass, 
a  segment  of  a  sphere  about  six  feet  in  diameter,  its  own  di- 
ameter being  about  seven  inches. 

22.  '*  (III.)  The  clearness  and  distinctness,  with  which 
I  saw  the  same  distant  objects,  were  much  increased  when  I 
used  a  double-convex  of  about  six  inches  and  a  half  in 
breadth,  and  twenty-two  feet  focal  distance.  With  this 
objccl-£"1as3,  I  had  a  very  accurate  and  distinct  view  of  ob- 
jects, which  I  could  by  no  means  have  distinguished  so  well 
with  a  good  telescope. 

*'   Rc-))iarks  on  the  cxpcrhncnts  luh'ich  maij  he  made  ic'ttk 
large  obJcct-g/asseSj  ana  with  others. 

23.  '^  (I.)  In  all  m.v  experiments  with  these  three  glasses, 
I  always  saw  the  objects  with  the  most  clearness  and  di- 
stinctness when  they  were  inverted,  by  placing  the  eye  bt;- 
vond  the  focus. 

24.  "  (Tl.)  The  two  first  glasses  did  not  produce  a  good 
effect,  when,  the  eye  being  bet^^'een  the  focus  and  the  glass, 
the  objects  were  seen  erect;  and  the  same  is  true  of  all  other 
obiect-glasses  of  which  the  focal  distaiice  is  not  very  con- 
siderable. 

25."  (III.) 
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25.  '^  (III.)  In  using  the  third  object-glass,  altliough  I 
saw  the  o'ojccts  clearly,  by  standing  bctweon  the  focus  and 
the  lens,  it  was  not  without  some  contusion.  Yet  persons 
whose  eyes  uniic  the  rays  iVoni  distant  objects  bevond  the 
retma,  by  siandina:  Ixtwecji  the  focus  and  the  glass,  will 
see  objects  e.ect  wiih  much  clearness  and  dietinctness;  in- 
deed as  well  as  with  the  best  telescope,  and  even  better. 

26.  "  {IV. )  Objects  seen  through  great  lenses  appear 
much  more  bright  than  ihev  do  to  tiic  naked  eye,  and  as  if 
they  had  a  stronger  light  thrown  on  them.  This  effect  is 
so  sensible,  that  other  objects  seen  witli  the  naked  eve,  be- 
side those  looked  at  through  these  glasses,  appear  obscure, 
although  equally  illuminated.  The  direct  contrary  takes 
place,  when  objects  are  viewed  through  telescopes ;  for  they 
always  appear  less  illuminated  than  when  seen  by  the  naked 
eye.  Hence  it  seems  very  probable,  that  these  convex  glasses 
and  concave  mirrors  might  be  used  witli  success,  to  view  by 
night,  objects  which  cannot  be  seen  only  because  of  ihe  de- 
fect of  light;  for,  happening  in  a  very  dark  night  to  trv  the 
glass  first  mentioned,  I  saw  distinctly  objects  which,  w  ith- 
out  it,   1  could  not  see  at  all. 

27-  *'  (V.)  Through  a  sinsrle  great  object-glass,  several 
persons  may  view  different  objects  at  the  same  instant.  I 
have  frequently  observed  that,  in  order  to  distinct  vision,  it 
is  not  necessary  that  the  eye  be  in  the  axis  ;  lor,  though  it 
be  some  degrees  distant  from  the  axis,  the  effect  is  not  sen- 
sibly diminished. 

28.  '*  But,  what  is  yet  more  evtraordinarv  in  these  large 
object-glasses  is,  that  two  spectators,  without  disiurbing 
each  other,  may,  by  means  of  the  same  single  glass,  view 
the  same  object  at  the  same  lime.  In  order  to  this,  one  of 
the  two  spectators  must  be  so  placed  tliat  the  lens  mav  be 
between  him  and  the  object,  his  eve  not  being  in  the  axis, 
but  in  a  line  which,  passing  throuQ-li  the  point  of  concourse 
of  the  axes,  and  through  the  object,  makes  a  small  ansle 
with  the  axis.  Then,  if  a  second  spectator  stand  between 
the  object-glass  and  the  object,  sf)  that  a  line  passing  through 
his  eye  and  the  point  of  concourse  of  the  axes  mav  make 
with  the  axis  an  angle  equal  tf)  that  which  a  line  passingr 
through  the  ev«  of  the  first  spectator  and  tl'.e  same  point  of 
concourse,  and  both  spectators  be  on  the  same  side  of  the 
axis  ;  I  say  then,  that  both  of  th<:m  will  see  the  same  object 
at  the  same  time,  the  first  by  refraction,  and  the  secondf  bv 
reflection. 

29.  "  I^t  A  B  (t]g.  1.  I'lale  III.)  be  a  large  object-class, 
of  which  FG  is  the  axis,  and  C  tiie  point  of  concourse  of 
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the  axes ;  I  ?av  that  two  spectator^;  placed,  the  one  in  E 
and  the  other  in  I,  so  that  the  angles  (J  CE  and  FCI  may 
be  equal,  will  see  at  the  same  time,  the  obiect  jvlaccd  at  D; 
the  first  through  the  object-glass  AB,  and  the  other  by 
retiection  from  the  second  surface  ACB  of  the  same  glass. 

30.  "  If  the  object-glass  be  very  large,  and  its  focal  di- 
stance great,  the  two  spectators  mav  be  placed  in  the  axi&, 
and  they  will  both  see  the  same  object,  tiiough  it  be  also  si- 
tuated in  the  oxis.  the  one  by  retraction  and  the  other  by 
reflection;  and  this  d!5pos;tion  of  things  \\\\\  not  in  the 
least  hinder  the  efifect.  'I  his  property  of  large  object-glasses 
may  be  applied  to  useful  purposes. 

3  i .  "  FonteneUs,  in  the  Hist.  Acad,  of  Sc.  for  1 700,  after 
describing  the  prof.erties  of  the  glass  of  Tsc'iv-nhai/n/?,  of 
vhich  we  have  spoken,  says,  that,  ^  so  many  singularities  in 
this  lens  of  Tschirnhcuiscn  announce  great  and  happv  disco- 
veries in  dioptrics.  Although  this  science  is  yet  in  its  in- 
fancy, we  shall  be  surprised  at  still  making  important  dis- 
coveries in  it;  so  much  are  we  of  this  age  accustomed  to  the 
rapid  progress  of  the  sciences." 

32.  "■  More  than  sixty  years  have  elapsed  since  M.  de 
TcnitneUe  made  this  prediction ;  but  I  do  not  see  that  it  is 
yet  accomplished.  £at  this  docs  not  prove  that  the  predic- 
tion is  not  well  founded ;  for  it  frequently  happens  that  dis- 
coveries remain  a  long  time  unfruitfLil.  For  example,  the 
discovery  of  the  reflecting  telescope  is  almost  as  old  as  that 
of  the  refracting  one.  This  last  v.as  invented  in  I609,  and 
I  (ind  that  the  other  began  to  be  used  as  early  as  the  year 
1616  ;  so  that  between  the  t\Vo  discoveries  there  is  onlv  aa 
interval  of  seven  years.  Father  Ziicchi,  an  Italian  Jesuit, 
(in  his  Optica Pii'ilosophlci ,  printed  at  Lyons  in  1652,  par.  1 . 
cap.  14.  §  5.  p.  126.)  says,  that  in  16 16,  reflecting  on  the 
theory  of  telescopes,  then  recently  invented,  it  came  into 
his  head  to  employ  concave  metallic  mirrors,  instead  of 
object  lenses  of  glass,  in  order  to  produce  by  rcilection  the 
same  eflccts  which  result  from  refraction.  Having  found, 
therefore,  in  a  cabiiiet  of  curiosities  a  concave  nKtaliic  mir- 
ror, exactly  worked  by  an  able  artist,  he  applied  to  it  a  con- 
cave eye-glass,  and  with  this  telescope  observed  terrestrial 
and  celestial  objects,  and  experience  confirmed  what  theory 
had  taught  him.  I  do  not  think  that  a  more  antient  date 
of  the  rtdcctincr  telescope  can  be  found. 

33.  *•  It  appear*,  however,  that  this  invention  remained 
unknown,  or  neglected,  till  Neutnn,  a  long  time  after,  in 
1672,  constructed  in  London  a  reflecting  telescope,  which 
presently  became  celebrated  throughout  Europe.     For  al- 
though. 
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though,  *ifter  Ziicchi^  and  before  Neufon,  father  Merseime 
had  proposed  lo  Dcscarla  the  idea  of  using  concave  niirrors 
in  making  telescopes,  and  although  James  Gresorif  and 
Cassegrain  had  given  descriptions  of  reflecting  telescope?,  I 
do  not  find  any  mention  of  such  a  telescope  having  been 
t-Aeeutcd  before  that  of  Newto7i*. 

34.  "  Notwithstanding  the  happv  success  of  tlie  Nevv'to- 
iiian  telescope,  and  the  great  advantages  expeeied  fiuui  it, 
it  was  a  long  time  neglected,  and  there  appeared  to  be  little 
earnestness  to  brnig  it  into  use.  It  was  only  some  yeais  a^:■o 
that  this  instrument  came  into  vogue,  and  was  commonly 
used  with  effect  f-     And  how  many  other  fine  discoveries 

'"  "  It  must  be  acknowled  that  Mr.  James  Gregory,  of  Aberdeen,  \va« 
the  first  inventor  of  a  relk'Cting  telescope.  Mr.  G>r^'0>-v  describes  this  tele- 
sr  pc  at  the  end  of  hib  Ofitica  Promota.  pub!  shed  in  1663  ?  <^-'-  ^'-'•^^  ''-'^  fo 
t'li.-  invention  of  it,  iioi;  by  the  consideration  of  ti»c  different  rL.rineibility 
of  rays,  which  was  not  then  known,  but  by  an  inconvenience  he  forc-uw 
would  follow  from  an  hypenolic  object-^hss."  Dr.  S's  Corrpl.  Syst. of 
Optics,  Rem.  135.  "  Mors.  Cassegrain's  is  not  pretended  to  have  been 
contrived  before  the  year  1672,  and  Sir  I.  Nczctons  w,is  contrived  in 
1666,  and  executed  in  1670,  or  at  farthest  nnishtd  in  lG',l.  Be'^ide-;, 
M.  Cass'grani's  diifeis  in  nothing  from  (Tjr^^jy'j,  but  that  he  would  have 
the  smnll  metal  to  be  convex,  which  Gifgoiy  makes  concave,  and  there- 
fore liis  instrument  seems  oniy  to  be  Gregory's  disguised."  Desatndien's 
A\t[<tni.\.  tothe2d  td.c^  /); .  tito-icut's  1  ranilarien  oi  Dr. David  Gregory's 
('he  nephew  uf  Jatius)  Elein.  Cciiopi.  et  DioJ)t,  p.  234.  There  is  no 
lea  rn  10  supj  ose  that  J.  Grego'V  knew  any  thing  of  the  discovery  of 
Z'/rr  \-;  for,  in  tin-  Prcf.  to  Lis  (Jftt.  Prom,  he  complains  that  he  was  not 
timely  apprisrd  "f  th<'se  of  Dnearles,  on  account  of  the  bid  supply  of 
new  matlien-;r.ieal.,bo(^k»»  in  the  otherwise  well-furnished  public  library 
at  Aberd'.en.  Nc'v.  D^'earus  himself  did  not  (not  to  say  could  ):olf 
though  Mnsenr.e  »iid ;  kn  >w  of  the  discovery  of  Zuuhi,  who,  as  H;n>oars 
above,  did  not  puMiUi  it  till  16^2;  where  is  Z)'ja)r/f5'5  corrct.pon(!(  nee 
with  Mtrseuie  rooli  place  in  1639.  though  it  was  not  printed  tul  1666, 
three  ycirs  jftei  J.  Grtg'jry  paulshed  his  Opt.  Pnm.  (See  Deseana's 
letf.rs,  vol.  ii.)  Add  to  this,  that  Mersenne  projjosed  to  Descarta  his 
idea  of  ari-flec  ing  telescope  in  a  wHy  so  very  unsatisfaetorv,  as  to  induce 
the  hticr  10  endeavour  to  convince  him  of  its  fallai  y.  Jf  it  bhould  l>e  s.iid 
tjm  "J.  Gngory  might  have  got  the  hint  from  Zuctbi  in  Italy,  the  answer 
would  bccisy:  he  published  his  Optica  I'loniota  in  London  in  1603,  the 
z+th  year  of  |;is  age;  but  did  not  go  abroad  till  1665.  In  1667  he  pub- 
li.hid,  at  Padua,  his  f',ra  Circuli  el  Hypcrliola:  ?huidrntnra  ;  and  in  i66g, 
at  Vcrirc,  his  Geomrtria  Pars  Uni'versalis.-^SccDr.  Hutton  s  Dictionaiy, 
ai tides  Giegojy  nt)d  Tel/serpe. — Translator. 

t  From  our  author's  m.iuner  of  expressing  himself  here,  it  would  seem 
x\\'^^  leflccting  ttlescop-s  did  not  (.<AV.e  into  use  in  France  nearly  so  soon 
hH  in  ihi-.  countiv.  For  Dr.  S  ,  in  his  Compl.  Syst.  of  Opt.  Rem.  136, 
s:i\s,  **  1  hi  .c  telescopes  were  Iiim  brought  to  perfection  inpra^tict  about 
thr  year  I719  by  tiit  great  ingenuity  and  industry  of  Mr.  "Juhn  Uadlj\ 
S.r  I-an''  !^r-itn>t's  fir'-t,  and  Mr.Guporj's  soon  afrcr."  Wy  oriijiual,  as 
aifc.v.tv  observed,  v.i.  iirinred  in  1763. — JrahsliJor, 

are 
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are  there,  the  utility  of  which  neghgence  alone  prevents  us 
from  seeing  ? 

35.  *'  I  therefore  join  M.  de  Fnntenelle  in  thinking,  that 
great  advantages  might  be  derived  trom  large  convex  glasses 
and  concave  mirrors  ;  if  they,  who  are  blessed  with  a  fertile 
genius  and  sufficient  property,  would  particularly  apply 
themselves  to  construct,  in  several  ways,  concave  mirrors 
and  convex  lenses  of  a  very  large  size,  making  at  the  same 
time,  all  the  researches  and  experiments  of  which  such  men 
are  capable. 

36.  *'  Corollary.  It  is  then  very  evident,  from  what 
we  have  said,  that  the  mirror,  ichich  historians  re'afe  to  have 
been  placed  on  the  Pharos  of  Alexandria,  was  possible. 

fThe  Second  Part  of  this  M;  iiviir  of  Ahat  wiii  be  given  in  our  next 
Nunnber.] 


XXXII.  A  Report  of  the  State  of  His  Majesty's  Flock  of 
fine-ivooUed  Spanish  Sheep,  for  the  Year  ending  Michaei- 
mas  1803.     By  Sir  Joseph  Bahsli,  P.R.S, 

J.  HE  wether  lambs  of  the  last  year  having  been  sold  in 
their  wool,  and  the  rams'  wool  retained,  in  order  that  two 
years'  q;rowth  might  be  prepared  for  sale  together,  his  ma- 
jesty's Spanish  flock  consisted,  when  shorn  in  June  1 802, 
of  ninety-six  ewes  only ;  the  fleeces  of  these,  after  having 
been  washed  on  the  sheep's  backs  as  usual,  weighed  as 
follows : 

In  wool,  as  shorn  from  the  sheep  -  3.5Clbs 

Loss  in  scowering         -         _         -         -  qq 


Amount  of  scowcred  wool         _         _         -       o^Q 
This  wool,  when  sorted,  produced  as  follows  : 

Prime  wool,  or  R.     -     221  lbs.  at  5s.  fjd.  ^63   10     ^ 

Choice  locks,  or  F.     -     32  3     6     -       5   12     O 

Fribs,  or  T.    -     .     -         3  1     9     -       0     5     3 

jf69     8     0 

After  deducting  the  expense  of  sorting  and  scowering,  at 
the  hieh  rate  which  an  individual  who  is  not  a  manufac- 
turer njust  pay  for  these  processes,  this  wool  is  worth  about 
5l.  a  tod,  or  43l.  5s.  a  pack,  as  clipped  from  the  sheep's 
back. 

The 
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The  prime  wool  was  purchased  by  John  Maitland,  esq. 
member  ot  parhumcut  tor  Chippenham,  whose  mercantile 
house,  estabHshed  tor  more  than  a  century,  has  always  dealt 
largely  in  the  importation  of  Spanish  wool,  and  who,  from 
the  iirst  introduction  oFJNlcrino  sheep  into  this  country  bv 
the  king  in  the  year  17S7,  has  uniformly  given  the  most 
liberal  and  zealous  aid  to  the  promotion  of  his  majesty's  pa- 
triotic views,  though  doubtful  in  the  beginning  of  the  ulti- 
mate success  of  the  project. 

It  was  made  into  cloth  by  Mr.  Edridgc,  a  manufacturer 
of  Chippenham,  whose  skill  and  respectabihty  in  his  line 
are  exceeded  by  no  man.  He  inspected  its  quality  with  the 
most  minute  exactness,  and  with  an  eye  more  inclined  to  ex- 
pect svmptoms  of  degeneration  than  of  improvement,  Hu- 
riiig  tiic  whole  of  the  numerous  processes  to  which  wool  is 
subjected  in  the  making  of  broad-cloth,  and  he  found  that 
in  everyone  of  them  it  answered  to  his  comjilete  satisfaction. 

The  cloth  made  from  this  wool  proved  so  excellent  in  it.-? 
kind,  that  the  king  was  graciously  pleased,  at  the  desire  of 
Mr.  Maitland  and  Mr.  Edridgc,  to  permit  ihesc  a;entlemeii 
to  explain,  in  his  majesty's  presence^  its  (jualities  and  pecu- 
liarities. 

Samples  of  this  cloth  may  now  be  seen  in  Mr.  Maitland's 
warehouse  in  Rasinghall-strect ;  r.nd  it  will  be  found,  in 
conversing  with  Mr.  Maitland  and  his  partners,  that  in  their 
opinion  the  U's  of  his  majesty's  wool,  considered  as  a  pile, 
arc  inferior  to  but  few  of  the  best  of  those  imported  from 
Spain,  though  it  is  probable  that  no  pile  in  Spain  throws  out 
so  small  a  proportion  of  F's  and  T's.  From  this  opinion 
it  may  fairly  be  deduced,  that  his  majesty's  wool  has  im- 
proved since  the  sheep  were  imported  from  Spain  ;  indeed 
there  is  every  reason  to  believe  that  it  is  still  improvincr,  and 
will  in  a  very  few  years  equal,  if  not  excel,  the  very  best  piles 
that  have  hitherto  bi-cn  imported  into  this  kin<rdoni. 

Mr.  'I'clkt,  a  gentleman  of  Ciloucestershire,  who  has 
purchased  Merino  >heep  both  from  the  king  and  from  lord 
Somer\ille,  has  been  very  successful  in  improving  the  car- 
case without  damaging  the  wool ;  he  possesses  a  ram,  bred 
from  a  ram  and  an  ewe  both  purchased  from  the  roval  flock 
inlSOl,  which,  when  clipped  in  .June  last,  vielded  11  lbs. 
1 '3  oz.  of  unwashed  wool.  Tlu  carcase  of  this  sheep  was 
then  estimated  by  good  judges  at  iGlbs.  a  quarter,  and  it 
was  admitted  to  be  a  handsome  sheep. 

For  this  animal  Mr.  Toilet  has  refused  an  offer  of  200 
gijineas,  or  of  100  for  the  next  season's  use  ot  him  ;  he  also 
rcfuicil  30  guineas  each  for  tlu:  sire  and  the  daijij   thouirh 
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old  and  infirm,  being  unwilling  to  part  with  animals  which 
had  belonged  to  the  royal  flock  ;  he  however  sold  their  ram 
lamb  ot"  the  last  year  for  30  guineas,  and  thus  made  some 
procuress  in  ascertaining  the  value  ot"  this  important  breed. 

These  facts,  which  prove  an  amelioration  in  the  king's 
Mthno  sheep,  are  fnlly  confirmed  by  the  improved  shape 
and  weight  of  his  majesty's  shcerhng  rams  of  the  present 
year,  and  give  a  justifiable  hope,  that  by  a  due  selection 
of  rams  and  ewes,  and  a  correct  judgment  in  matching  them. 
Merino  sheep  will  in  time  be  produced,  with  carcases  per- 
fectly fashionable,  and  wool  as  periectly  fine. 

No  purchaser  having  been  last  year  found  for  the  lambs* 
wool  at  a  price  atlequate  to  its  value,  it  was  made  into  fight 
ladies-cloth,  w  hich  proves  excellent,  and  promises  to  l>e  a 
valuable  article.  A  speculation,  however,  has  offered  for 
manufacturing  the  lambs'  wool  into  superfine  woollen  hose, 
which  seems  likely  to  yield  a  still  better  price  fur  the  raw 
article  than  ths  cloth. 

The  demand  for  his  maje-ty's  Merino  sheep  increases  at 
present  beyontl  all  calculation.  The  best-informed  clothiers 
in  Gloucestershire,  enlightened  no  doubt  by  the  useful  la- 
bours of  the  Bath  Society,  and  the  valuable  experiment  of 
Dr.  Parry,  as  well  as  by  the  doctor's,  and  by  lord  Somer- 
ville's  publications,  are  among  the  most  anxious  applicants 
to  purchase.  The  Bath  Agricultural  Society,  whose  atten- 
tion has  been  most  particularly  directed  to  the  improvement 
of  English  wool,  humbly  requested  the  king  to  give  them 
a  Spanish  ram  ;  which  request  his  majesty  most  graciously 
complied  with  last  autumn,  and  they  returned  thanks  in  tl>e 
warmest  terms  of  respectful  gratitude  and  satisfaction. 

As  speculation  on  the  value  of  Spanish  sheep  is  evidently 
on  the  mcrease,  and  a  reasonable  probability  now  appears 
that  his  majesty's  patriotic  exertions,  in  introducing  the 
breed,  will  at  last  be  duly  appreciated  and  pr(;perly  under- 
stood, it  would  be  palpably  unjust  should  the  views  of  those 
who  wish  to  derive  a  fair  advantage  from  the  sale  cf  the  pro- 
geny of  Spanish  sheep  purchased  by  them  from  the  royal 
ilock,  be  in  future  impeded  by  a  continuation  of  the  sale  of 
the  king's  sheep  at  prices  below  their  real  value. 

This  circumstance  having  been  stated  to  the  king,  his 
majesty  was  o  raciously  pleased  to  j^ermit  the  rams  and  ewes 
thill  are  to  be  parted  with  from  the  royal  Merino  flock  this 
year  to  be  sold  by  auction,  in  the  same  maimer  as  is  done 
at  Woburn  by  his  grace  the  Duke  of  Bedford,  and  at  flolk- 
liam  bv  Ml.  Coke,  on  the  prestunption  of  this  being  the 
most  likely  manner  of  placing  the  best  individuals  of  their 
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improved  breecds  in  the  hands  of  persons  most  likelv  to 
pieservcj  and  furiher  to  improve  thera. 
Au^uit  17,  1X03.  Joseph  Banks. 

POSTSCRIPT. 

As  the  publication  of  this  report  has  been  delaved  by  un- 
avoidable circumstances  to  so  late  a  period,  it  is  proper  to 
add,  that  the  wools  of  lb03  have  vielded,  both  raw  and 
scowercd,  much  as  usual.  The  prime,  or  R.,  of  the  ewe 
flock  were  sold  for  65.  yd.  a  pound,  and  that  of  the  rams  for 
Cs.  6i\.  These  aionnous  prices,  however,  depended  on  a 
scarcity  of  imported  Spanish  wool,  and  are  highly  distress- 
ing: to  the  manufacturer  :  they  ought  not,  therefore,  to  be 
allowed  to  enter  into  the  speculation  of  the  crower. 

The  sheep  that  can  be  spared  from  the  roval  flock  will 
be  sold  by  auction  this  year  at  a  barn  opposite  the  Pagoda 
in  Kew-lane,  on  the  15th  of  August  next.  Notice  oi^the 
j)articulars  will  be  given  as  soon  as  possible. 

July  10,   1804.. 


XXXIII.  Ilhtstration  of  3^r.  Dalton's  TJwory  of  the  Con- 
st it //tion  of  mixed  iSa.ses.  By  Mr.  William  Henry 
of  MancJiester*. 

To  Mr.  Daltoft. 

DEAR  SIR, 

i  N  the  fir>-t  enunciation  of  a  new  thcor^',  it  is  not  unusual 
that  some  links  arc  omitted  in  the  chain  of  reasoning  w  liieh 
led  to  its  formation  ;  and  thus  the  doctrine  fails  of  that 
ready  and  general  acceptance  which  immediatelv  follows 
its  more  distinct  developemcnt.  Such  an  omission  appears 
to  me  to  have  taken  i)lace  in  vour  theory  of  the  ccjiistitu- 
tlon  fjf  mixed  cases ;  for,  accordin<j;  to  your  own  candid  con- 
fession, several  persons,  versed  both  in  chemical  and  me- 
chanical science,  ha\c  declared  their  inability  fully  to  uncici- 
stand  the  scope  of  the  hypothesis,  and  consequently  to 
judge  of  its  merits  or  defects.  In  the  discussions,  also, 
which  look  place  in  this  society,  on  your  several  papers, 

'  ••The  editor  has  been  furnished  with  a  copy  of  this  Ictrcr  (wiiich  w^s 
rtad  bcf'jrc  the  Manchester  Sccicty)  as  a  sequel  to  ti.e  various  i:neresti:ig 
coTimunicfons  from  Mr.  Dalton  on  the  sasnc  subject  wl,ich  have  ap- 
peii','!  in  the  Philosr|)hic.Tl  M-'f^azine.  It  may  be  proper  to  ••titc,  in 
a;  I  '  L'v  for  the  repetition  nf  a  feu-  circumitanco  alreadv  advanced  m  Mr. 
TJilt'iii's  l«  ttcr,  pviblished  in  our  last  nnint>er.  that  liic  auilior  hid  noi 
ccn  the  irttcr  iilludcd  to  at  the  Umc  v.lieu  tUcic  lilustrm.ons  were 
V.  ritttn." 

the 
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the  doctrine  was  opposed  by  almost  every  member  Interested 
in  such  subjects,  and  by  no  one  more  strenuously  than 
mv?elf.  S'^bsequent  attention,  however,  to  the  evidences 
of  the  theory,  and,  still  more,  the  results  of  experunents, 
which  were  made  under  impressions  very  unfavourable  to  the 
hypothesis,  have  satisfied  me  that  the  opposition  to  it  arose 
chiefly  from  an  imperfect  comprehension  of  the  argument; 
and  that  your  theory  is  far  better  adapted  than  any  former 
one  for  explaining  the  relation  of  mixed  gases  to  each 
other,  and  especially  the  connection  between  gases  and 
water. 

The  distinguishing  principle  of  your  doctrine,  I  appre- 
hend to  be,  tliat  mixed  gases  Jieither  attract  nor  repel  each 
other,  and  that  evert/  gas  is  as  a  vacuum  to  every  other  gas. 
It  is  not  my  intention  to  recapitulate  your  proofs  of  this  po- 
sition, but  merely  to  add  to  them  the  evidence  of  a  few  facts 
which  have  occurred  to  me,  and  which  strongly  tend  to 
establish  the  same  conclusion. 

From  a  series  of  experiments,  which  I  communicated  to 
the  Royal  Society,  and  vi'hich  appeared  in  their  Transactions 
for  1803,  it  may,  I  think,  be  safely  inferred,  that  the  rela- 
tion of  gases  to  water  is  altogether  a  mechanical  one ;  for 
the  quantity  absorbed  follows  exactly  the  ratio  of  the  pres- 
sure. If  then  it  c;m  be  shown  that  a  gas,  absorbed  by 
water,  is  not  retained  in  its  place  by  an  atmosphere  of  any 
other  gas,  we  shall  be  furnished  with  a  strong  presump- 
tion, that  ditferent  gases  do  not  gravitate  on  each  other. 

It  is  well  known  that  water  may  be  charged  with  its  own 
bulk,  or  rather  more,  of  carbonic  acid  gas  under  a  pressure 
of  30  inches  of  mercury.  The  gas,  thus  absorbed,  is  re- 
tained so  long  as  the  \\  ater  is  preserved  from  contact  with 
anv  other  gas ;  but,  when  exposed  to  the  atmosphere,  the  car- 
bonic acid  ''.as  rapidly  escapes.  Now  this  efi'ect  can  be  only 
ascribed  to  one  of  two  causes  :  1st,  The  affinity  of  carbonic 
acid  for  atmospheric  air  may  surpass  that  of  its  affinity  for 
water  ;  or,  2dlv,  The  air  of  the  atmosphere  does  not  press 
on  the  2:as  in  the  water,  which  is  therefore  placed  under 
similar  circumstances,  as  if  exposed  under  the  exhausted 
receiver  of  an  air  pump. 

Were  the  lirst  explanation  the  true  one,  it  might  be  ex- 
pected, that  ccjual  quantities  of  various  gases  would  detach 
ditferent  (juaniities  of  carbonic  acid  -from  like  vohunes  of 
impre<rnaled  water  ;  because  the  affinities  of  these  gases,  as 
in  all  other  cases  of  chemical  affinity,  diffi^ring  in  force, 
wcnild  occasion  their  combining  with  dilferent  quantities  of 
carbonic  acid,  and  in  a  certain  order.     But  in  making  the 

experiment. 


the  Constitution  of  mixed  Gases,  igS 

experiment,  with  all  the  attention  I  could  bestow,  this  ciid 
not  prove  to  be  the  tact  :  ior  similar  measures  ot  impreg- 
nated water  gave  up  equal  bulks  of  carbonic  acid  to  like 
quantities  of  all  the  different  gases. 

The  converse  of  this  fact  also  occurred  to  me  in  the 
course  of  a  series  of  experiments,  to  which  I  have  already- 
referred;  viz.  that  the  admixture  of  conunon  air  with  car- 
bonic acid  gas  dimmishcs  con-siderably  the  proportion  of 
the  latter  gas  taken  up  l)y'  water.  Thus,  when  20  measures 
of  pure  carbonic  acid  gas  are  agitated  with  10  of  water,  at 
least  10  measures  of  gas  are  absorbed.  But  from  a  mix- 
ture of  20  measures  of  carbonic  acid  with  10  of  common 
air,  10  parts  of  water  take  only  six  of  carbonic  acid.  That 
chemical  affinity  between  the  mixed  gases  is  not  the  cause 
of  the  diminished  amount  of  absorption,  is  perfectly  clear; 
since  it  is  indifierent,  as  to  the  effect,  what  oas  is  addeJ, 
and  the  proportion  alone  influences  the  result.  The  effect  is 
therefore  to  be  ascribed  to  the  diminished  density  of  the 
superincumbent  carbonic  acid  by  mixture  with  another  eas; 
and  the  pressure  of  gases  being  directly  as  their  density,  and 
the  quantity  absorbed  by  water  being  as  the  pressure,  the 
absorbed  carbonic  acid  must  necessarily  quit  the  water. 
This  escape  continues  till  the  carbonic  acid  al'ove  the  water 
has  a  density  equal  to  that  i?i  the  water,  and  no  longer. 

Previously  to  my  acquiescence  in  your  theor)'  of  mixed 
gases,  I  undertook  an  extensive  series  of  experiments,  witii 
a  view  to  ascertain  the  order  of  affinities  of  gases  for  water. 
But,  after  a  great  variety  of  trials,  made  with  all  the  accu- 
racy in  my  power,  I  could  discover  nothing  like  a  series  of 
elective  attractions.  Each  gas,  it  was  found,  displaced  ever)- 
other,  and,  reciprocallv,  was  dislodged  by  them. 

It  may  be  urjicd  against  the  doctrine  of  the  non-crravita- 
tion  of  gases  on  each  oilier,  that  from  water,  inqjreijnated 
with  carbonic  acid  gas,  and  exposed  to  the  atmosphere,  the 
gas  ought,  on  this  principle,  to  escape  as  rapidly  as  under 
an  exhausted  receiver.  It  must  be  rcmeujbered,  however, 
that  the  escaping  gas  constitutes,  by  ad)nixture  with  the  air 
of  the  atmosphere,  a  gas  of  diminished  density,  but  still  of 
such  density  as  to  retard  the  escape  of  further  portions. 
All  that  the  air-pump  efleets  is  to  remove  these  as  fast  as 
they  are  liberated. 

There  are  various  facts  satisfactorily  exj)lained  on  this 
doctrine  which  are  irreconcileable  to  any  former  hypothesis. 
Of  these  I  shall  mintif)n  only  a  few  ;  since  the  tiieorv  will 
receive  from  yourself  all  the  elucidation  ihatits  establishment 
can  require. 

1st,  If  eich  gas  be  a  vacuum  to  every  other,  a  heavier 
4  gai 
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gas  should  ascend  into  a  lighter  one  without  the  aid  of  agi- 
tation; and,  on  the  coutrarv,  a  hghter  one  should  descend 
into  a  heavier  one.  That  this  is  actually  the  fact,  and  under 
circumstances  very  unfavourable  to  their  mixture,  your  own 
e^xpcriments  have  fully  proved. 

2dly,  The  hvpothesis  explains  why  sulphuret  of  potash 
withdraws  oxygen  from  the  air  without  agitation,  and  whe- 
ther placed  at  the  top  or  at  the  bottom  of  a  jar;  for  it  acts 
as  \L  the  absorbed  gas  were  the  only  one  present  in  the 
vessel. 

3dlv,  It  explains  why  the  last  portions  of  common  air 
are  expelled  from  water  by  carbonic  acid  and  other  absorb- 
able gases.  For  these  gases  act  as  a  vacuum  to  the  air  con- 
tained in  the  water,  which  must,  therefore,  necessarily  quit 
its  place.  It  solves  also  the  problem  how  to  expel,  com- 
pletely, anv  gas  from  water ;  for,  to  effect  this,  the  water 
must  successively  be  agitated  \\  ith  portions  of  some  other 
gas  of  the  greatest  attainable  puritv.  Thus,  to  expel  atmo- 
spherical air  entirely  from  water,  it  may  be  agitated  with 
pure  carbonic  acid  gas;  but  as  the  liberated  common  air 
presses  on  that  remaining  in  the  water,  according  to  the 
proporlio'i  it  bears  to  the  superincumbent  carbonic  acid,  the 
gas  thus  employed  must  be  removed,  and  fresh  and  pure 
portions  used  in  succession. 

4lhly,  By  apj)lying  the  same  general  law,  we  are  taught 
how  to  efl'ect  the  highest  attainable  impregnation  of  water 
with  any  gas.  There  could  he  no  difficulty  in  accomplish- 
ing this  object  if  the  gas  and  water  were  both  absolutely 
imcontaminated  by  admixture  with  other  gases.  But  when 
pure  carbonic  acid  is  agitated  with  water,  atmospherical  air 
is  extricated;  which,  niingliiig  with  the  carbonic  acid, 
lessens  its  density.  To  obviate  this  difficulty  as  much  as 
possible,  a  quantity  of  water,  to  be  in'pregnated  fully  with 
carbonic  acid,  should  be  agitated  with  several  successive 
portions  of  the  purest  possible  gas.  The  unabsorbed  resi- 
diunn  should  also  be  very  large,  in  order  that  the  carbonic 
acid  may  bear  a  larae  proportion  to  other  aeriform  substances 
accidentally  mixed  with  it. 

These  are,  doubtless,  only  a  few  of  the  phrenomena,  to 
the  explanation  of  which  your  theory  may  be  successfully 
applied  ;  and  I  confidently  expect  that  many  facts  hitherto 
referred  to  chemical  principles  v.ill  be  brought,  in  conse- 
qiience  of  your  discoveries,  within  the  department  of  me- 
chanical philosophy.  1  ani,  dear  sir,  yours  very  truly,^ 
MaiKliester,  WiLLIAM  HenUY. 

J  Jilt    2  0,    JLC4. 
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XXXIV.  Area  of  the  several  Counties  of  Enaland  and 
JVales,  in  square  Statute  Mile^i  and  Acres,  as  weasured  on 
the  Maps  in  C.  Smith's  '*  Ktw  EngliJi  Atlas,  1804;'* 
the  Scale  given  on  each  Map  having  been  examined,  and 
Correction  applied  to  such  of  the  Scales  usuere  found  to  he 
erroneous.  The  Population  of  each  Count?/  is  annexed,  and 
the  Numher  of  Persons  to  each  square  Mile. 


COUNTIES    IN    ALPHABETICAL    ORDER. 


COUNTIES. 

Sq.  Stat. 

Acres. 

Population, 

No.  ot   Pcr- 
soiu  in  a  bo. 

Miles. 

ISOl. 

Mile. 

Bedford 

430 

275,200 

63,393 

147 

Berks 

744 

476,160 

109,215 

147 

Bucks 

748 

478,720 

107,444 

144 

Cambridge    - 

68G 

439,040 

89,346 

130 

Chester 

1017 

650,880 

191,751 

189 

Cornwall 

1407 

900,480 

188,269 

134 

Cumberland 

1497 

958,080 

117,230 

78 

Derby 

1077 

689,280 

161,142 

149 

Devon 

2488 

1,592,320 

343,001 

138 

Dorset 

1129 

722,560 

115,319 

102 

Durham 

1040 

665,600 

160,361 

154 

Essex 

1525 

976000 

226,437 

148 

Gloucester    - 

1122 

718,080 

250,809 

224 

Tie  re  ford 

971 

621,440 

89,191 

92 

Hertford 

602 

385,280 

97,577 

162 

Huntingdon 

345 

220,800 

37,568 

110 

Kent 

1462 

935,680 

307,624 

210 

Lancashire    - 

1606 

1,155,840 

672,73! 

372 

I^icester 

816 

522,240 

130,081 

159 

Lincoln 

2787 

1,783,680 

208,557 

75 

Middlesex     - 

297 

190,080 

818,129 

2754 

Monmouth   - 

516 

330,240 

45,582 

88 

Norfolk 

2013 

1,288,320 

273,371 

136 

Northampton 

965 

617,600 

131,757 

137 

Nothumberland 

1809 

1,157,760 

157,101 

87 

Nottingham 

774 

495,360 

140,350 

181 

Oxford 

742 

474,880 

109,620 

148 

Rutland 

200 

128,000 

16,356 

82 

Salop 

1403 

897,920 

167,639 

119 

Somerset 

1549 

991,360 

273,750 

177 

Southampton 

1533 

981,120 

219,650 

143 

Vol.  19.  No.  74.  Julfi  1804 


Staffed 


igs 


jfrca  and  Population  of  the 


COUNTIES. 

Sq.  Stnt, 

Acres. 

Population, 

No.  01  per- 
son- in  a  ^4, 

]\i;ie=. 

1801. 

M.Ie.' 

Stafford 

WQQ 

765,440 

239,153 

199 

Suftblk 

i5fia 

1,002,240 

210,431 

134 

Surry 

Sll 

519,040 

269,043 

332 

Sussex 

146> 

935,0^0 

159,311 

109^ 

Warwick 

9Si 

629,76^0 

203,190 

212 

Westmorland 

722 

462,080 

41,617 

5^7 

Wilts 

1263 

821,120 

185,107 

144 

Worcester    - 

674 

431,360 

139,333 

20  f 

York,  East  Riding 

1 26s 

511,520 

139,433 

^ 

North  Riding 

2112 

1,351,650 

155,506 

V14S 

Writ  f?HiTT'^ 

26.33 

1,685, t20 

^S,^b3 

1 

w 

J 

England 

50,210 

32,134,400 

8,331,434 

166 

Anglesey- 

402 

257,280 

33,506 

84 

Brecon 

731 

4G7,S40 

31,633 

43 

Cardigan 

726 

461,640 

4  2,955 

59 

Carmarthen  - 

926 

592,640 

67,317 

7:> 

Carnarvoii    - 

775 

496,000 

41,521 

54 

Denbigh 

731 

467,840 

60,352 

83 

Hint 

309 

197,760 

39,622 

12s 

Glamorgan  - 

&22 

526,080 

71,525 

87 

Merioneth     - 

691 

442,240 

29,500 

43 

Montgomery 

982 

628,450 

47,978 

49 

Pembroke 

575 

368,000 

56,280 

93 

Radnor 

45.7 

291,200 

19,050 

4? 

Wales 

8,125 

5,200,000 

541,540 

67 

England  and  Wales 

38-335 

37,334,400 

8,872,980 

152 

COUNTIES    ACCORDING   TO   THEIR    EXTENT. 


York,  West  Riding  I  5633 

North  Riding     2112 

-Ea:it  Riding  -    I26S 


1 .  York 

2.  Lincoln  - 

3.  Devon    - 

4.  Norfolk 

5.  Nurihiunbcv. 


6013 

2787 
24S8 
2013 
1809 


1,685,120 


1,3  51,650       155,506 
811,520       139,433 


3,848,320 
1,763,680 
1,502,320 
1,288,320 
1,157,7<J0 


563, 053 


fa5a,892 
208,557 
34  3,001 
27.>,371 
157,101 


6.  Lancashirs 


Counties  of  England  and  tValcs. 

i9d 

COUKT!!:S. 

Sq.  Stat. 

Acres. 

Popul.itiou, 

VO.  cf  ?n- 
ilU    n  ]   Sq. 

Miles. 

l"0\. 

M.k. 

6.  Lancashire 

1806 

1,155,810 

672,731 

372 

7.  Sudalk    - 

1366 

1,002,240 

210,431 

134 

8.  Somerset 

1549 

991,360 

273,750 

177 

9.  Southampton  - 

1533 

931,120 

219,656 

143 

10.  Kssex     - 

1325 

976,000 

226,437 

148 

11.  Cumberland     - 

14!)7 

958,080 

117,230 

78 

12.  Kent 

1462 

935,680 

307,624 

210 

13.  Sus-ex    - 

1461 

935,040 

159,311 

109 

\A      4    t^\'n\y"\\\                    ^ 

1  A(M 

900,480 

188,269 

134 

1*.  v_.oin\\aii 

1  ^\f  1 

13.  Salop 

1403 

897,920 

167,639 

119 

16.  Wilts     - 

1263 

821,120 

185,107 

144 

1  7.  Stafford  - 

1196 

765,440 

239,153 

199 

18.  Dorset    - 

1129 

722,560 

115,319 

102 

19.  Gloucester 

1122 

718,080 

250, 809 

224 

20.  Derby     - 

1077 

689,260 

161,142 

149 

ei.  Durham 

1040 

665,600 

160,361 

154 

22.  Chester  - 

1017 

650,880 

191,751 

189 

23.  Warwick 

984 

629,760 

208,190 

212 

24.  Hereford 

971 

621,440 

89,191 

92 

23.  Northampton  - 

965 

617,600 

131,757 

137 

20.  Leicester 

816 

522,240 

1 30,08 1 

159 

27.  Surry 

811 

519,040 

269,043 

332 

28.  Nottingham     - 

774 

493,360 

140,350 

181 

29.  Bucks"  - 

748 

478,720 

107,444 

144 

30.  Berks      - 

744 

476,160 

109,215 

147 

31.  Oxford    - 

742 

474,880 

109,620 

148 

32.  Westmorland  - 

722 

462,080 

41,617 

57 

33.  Cambridge 

686 

439-040 

89,346 

130 

31.  Worcester 

674 

431,300 

139,333 

207 

35.  H'jrtlord 

602 

385,280 

97,577 

162 

3G.  Monmouth 

516 

330  240 

45,582 

83 

37.  Bedford  - 

430 

275,200 

63,393 

147 

38.  Huntingdon     - 

345 

220,800 

37,568 

110 

3^).  Middk-rex 

297 

1 90.060 

818,129 

2754 

40.  Uullaiid  - 

200 

125.0U0 

16,356 

S3 

England 

50,210 

32.134,400 

8,331,434 

166 

I.  Montgonier)'   • 

962 

628,480 

47,97s 

49 

2.  Carmanlien     - 

926 

51)2,610 

67,317 

73 

3.  Glain  ?rgan 

622 

326,060 

71,5J5 

87 

4.  Caniaivon 

773 

4yOjOOO 

41^21 

34 

P  2 


3.  Brecon 


200 


Xoticcs  respecting  Kew  Books. 


COUNTIES. 

3q.  Slat. 

Acres. 

Population, 

Vo.  of  Ptr- 

Miles. 

1801. 

M:lc. 

5.  Brecon    - 

731 

467,840 

31,633 

43 

6.  Denbigh 

731 

467,840 

60,352 

83 

7.  Cardigan 

726 

464,640 

42,956 

59 

8.  Merioneth 

691 

442,240 

29,506 

43 

9.  Pembroke 

575 

363,000 

56,280 

9S 

10.  Radnor  - 

455 

291,200 

19,050 

42 

1 1 .  Anglesey 

4a2 

257,280 

33,806 

84 

12.  Flint 

309 

197,760 

39,622 

128 

Wales 

8, 1 25 

5,200,000 

541,546 

67 

England  and  Wale? 

58,335 

37,334,400 

8,872,980 

152 

Scotland  and  Ireland  arc  nearly  equal  to  each  other  in  area, 
and  together  are  equal  to  England  and  Wales  :  wherefore 
the  population  of  Scotland  being  1,600,000,  averages  at  55 
to  a  s(}uare  mile;  and  the  populaticm  of  Ireland  being  about 
4,250.000,  averages  at  146  to  a  square  British  mile.  The 
United  Kingdom  averages  at  1 30  to  a  square  mile,  inclu- 
ding about  470,000  soldiers  and  sailors. 

N.  B.  Tiie  area  of  a  square  statute  mile  is  to  the  area  of 
a  square  geographical  mile  as  three  to  four. 


XXXV.    I'^otice  respecting  New  Books. 

The  Philosopkical  Trnmnci ions  for  1801.   Part  I,  208  Pages, 
with  Five  Plates. 

•*-  HK  contents  arc  :  1 .  The  Bakerian  Lecture,  E.xperimcnts 
and  Calculations  relative  to  Physical  Optics ;  by  Thomas 
Young,  M.D.  F.Iv.S. — 2.  Continuation  of  an  Account  of 
a  peculiar  Arrangement  in  the  Arteries  distributed  on  the 
Muscles  of  slow  moving  Animals,  Scc; ;  in  a  Letter  from 
Mr.  Anthony  Carlisle  to  .John  Symmons,  Esq.  F.  R.S. — 
3.  An  Account  of  a  curiou.^  Plienomenon  observed  on  the 
Glaciers  of  Chamoiniy ;  together  w  i-th  some  occasional  Ob- 
servations concerning  the  I'ropaoation  of  Heat  in  Fluids; 
-by  Benjamin  Count  Humford,  V.  P.  R.  S.  Foreign  Associate 
of  the  National  In.-^titute  of  France,  ^:c.Scc. — 1.  Descrip- 
tion of  a  triple  Sulphuret  of  Lead,  Antimony,  and  Copper, 
from  Cornwall ;  with  some  Observations  upon  the  various 
Modes  of  Attraction  which  influence  the  P'ormation  of  Mi- 
neral Substances,  and  upon  the  diflerent  Kinds  of  Sulphuret 

of 
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of  Copper;  bv  the  Count  de  Bournon,  F.R.S.  and  L.S, 
3.  Analysis  oi  a  triple  Sulphuret  of  Lead,  Antimony,  and 
Copper  trom  Cornwall,  by  Charles  Hatehett,  Esq.  F.R.S. 
—6.  Observations  on  tlie  Oritices  found  in  ccriain  poi- 
sonous Snakes,  situated  between  the  Nostril  and  the  Eye ; 
by  Patriek  Russell,  M.D.  F.  R.S.  :  with  some  Remarks  on 
the  Strue.ture  of  those  Orillccs,  and  the  Description  of  a 
Ba?  connected  with  ihe  FI\  c  met  with  in  the  same  Snakes; 
by  Everard  tlume,  Esq.  F.R.S. — 7.  An  Inquiry  concern- 
ing the  Nature  of  Heat,  and  the  Mode  of  its  Comnmnica- 
tion;  by  Benjamin  Count  Rumford,  V\ P. F.R.S.  Foreign 
Associate  of  the  National  Institute  of  France,  &:c. — 6.  Ex- 
periments and  Obicrvations  on  the  IModon  ol  the  Sap  in 
Trees;  in  a  Letter  frgm  Thomas  Andrew  Knight,  Esq.  to 
the  Right  Hon.  Sn  Joseph  Banks,  Bart.  K.B.  P. R.S. 
Appendix,  Metcological  Journal  kept  at  the  Apartments  of 
the  Royal  Society,  by  Order  of  the  President  ^and  Couneil. 

Analytical  Essays  towards  promoting  the  Chemical  Know- 
ledge of  ]\li/ieral  Sudstunces.  By  Martin  Henry 
Klaproth,  Professor  of  Cheynistry,  &^c.  &^c.  Vol.  H. 
Svo.  translated  from  the  Genpan. 

This  valuable  vo'unue  is  translated  by  the  same  learned 
chemist  who  favoured  us  with  a  trai)s]ation  of  the  first.  Its 
contents  are:  73.  Examination  of  the  Auriferous  Ores 
from  Transylvania.— 74.  Analysis  .of  the  sulphated  Oxide 
of  Manganese  from  Transylvania. — 7o.  F^xamination  of 
Tungstale  of  Lime  (Scheelium). — J6.  Cadojinite. — 77-  Ex« 
^imination  £)f  the  Egyptian  Natrum  (Soda). — 7Q.  Striated 
Soda, — 79.  Analysis  of  the  native  Muriate  of  Aijnnpniac — 
80.  Exannnation  of  Saffolin.— 81.  Examination  of  the  Plu- 
moseAlum  from  Freyeijwalde. — 82.  Capillary  Salt  (Halotri- 
chium)  from  Idria. — 83.  Elastic  Bitumen  from  Derbyshu-e. 
— St.  Examination  of  Mellilito.— S3.  Umbra  (Umber). — 
86.  Exan)iuaiion  of  the  muriated  Lead  Ore. — 87.  Phospha- 
ted  Lead  Ores. — 88.  Sulphated  Lead  Ores. — 89-  Tabular, 
While  Lead  Ore,  from  Leadhills. — QO.  Examination  oi"  the 
native  Rciruline  Antimony,  from  Andreasberg. — 91.  Anti- 
inoniated  Silver,  from  Andreasberir.. — 9-2.  Fibrous  red  An- 
timoui:il  Ore. — 93.  JVhite  Ore  ot  Antimony. — 94.  Arsfi- 
viatt'd  Olive  Copper  Ore. — 95.  Muriated  Copper  Ore. — . 
i)6.  Phu^/ihafed  Copper  Ore. — 97.  Kiifoiite. — 98.  Beryl, 
— 99.  Euierald. —  lOO.  Examination  of  Klingsione  (ICeho- 
doliic). —  it)l.  Basalt  (Figurate  Trapp).— 10'2.  Pitch  Stone. 
: — 103.  Addition  to  the  Analysis  of  i\muce  Stone  (Essay 
;'3). — 10].    Examination    of   the    Jargon   (Zircon)    from 

P  3  Norway. 
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Nonvav. — 105.  Examination  of  Madreporite. — 10(?.  Phar- 
niacolite. — 107.  Scorza. —  lOS.  Examination  ol  the  Fibru- 
ous  Sulphate  ot  Barytes.  — ing.  Tabular  Spar  (Safel-spath). 
— 110.  Examination  of  Miemite. —  Hi.  Examination  of 
the  prismaf'.c  Magvesian  Spar,  from  the  Territory  of  Gotha. 
—  1 1 2.  Examination  of  the  str'atcd  gray  Ore  of  Manganese. 
— 113.  Earthv,  black  Oxide  of  Manganese. — 114.  Exami- 
nation of  the  Asphaltum  from  Albania. — 115.  Earthy 
brown  Coal.— 116.  The  Hungarian  Pearl  Stone. 


XXXVI.  Proceedings  cf  Learned  Societies, 

ROYAL    SOCIKTY    OF    LONDON. 

JVIr.  Smithson  Tennant  has  discovered  two  new  metals 
in  the  black  powder  which  remains  after  dissolving  platina, 
of  which  he  has  given  an  account  in  a  paper  comniunicated 
to  tlic  society.  Mr.  Tennant's  first  experiinents  were  made 
last  summer,  when  they  were  comniumcated  to  the  learned 
president,  after  which  an  account  of  one  of  thctc  n)etaU 
appeared  in  France  by  M.  Descotil  and  M.  Vauquelin.,  who 
ascribe  to  it  the  following  properties  : — 1.  That  it  reddens 
the  precipitates  of  platina  made  by  sal-ammoniac  :  2.  That 
it  dissolves  in  marine  acid:  3.  That  it  is  precipitated  bv 
galls  and  prussiate  of  potash.  The  properties  mentioned 
by  Mr.  Tennant  are,  that  it  dissolves  in  all  the  acids,  but 
least  in  marine  acid,  with  which  it  forms  octaedral  crys- 
tals. The  solution  with  nuich  oxygen  is  deep  red,  with  a 
smaller  proportion  green  or  deep  blue.  It  is  partially  pre- 
cipitated by  the  three  alkalies  when  pure.  All  the  metals^ 
excepting  gold  and  platina,  precipitate  it.  Galls  and  pre- 
cipitate of  potash  take  away  the  colour  of  this  solution,  but 
without  any  precipitate,  and  afford  an  easy  test  of  its  pre- 
sence. The  oxide  therefore  loses  its  oxygen  by  w  ater  alone. 
When  combined  w  iih  gold  or  silver,  it  cannot  be  separated 
by  the  usual  process  of  refining  these  metals.  As  the  French 
chemists  have  not  given  a  name  to  the  metal,  Mr.  Tennant 
inclines  to  call  it  iridium^  from  the  various  colours  of  it  ia 
solution. 

The  second  new  metal  is  obtained  by  heating  the  black 
powder  with  j-ure  alkali  in  a  silver  crucible.  The  oxide  of 
this  metal  unites  with  the  alkali,  and  may  be  expelled  by  an 
acid  and  obtained  by  distillation,  being  very  volatile.  The 
oxide  has  a  vcrv  strong  smell,  from  which  Mr.  Tennant 
has  called    it   osmium.      It   docs   not    redden   vegetable 

blues. 
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b^.-nf€,  but  stains  the  skin  of  a  xlccp  red  or  black.  The 
oxide  in  solution  with  water  h:i.s  no  colour,  but  by  conibi- 
tiing  vviih  alkali  or  linje  beconrv.s  yellow.  With  galls  it 
gives  a  verv  vivid  blue  colour.  All  the  metals,  excepting 
^old  aud  plalina,  precipitate  this  metal.  If  mercury  is  agi- 
tated wixh  the  aqueous  polution  of  the  oxide,  an  amalgam 
is  formed,  which,  bv  heat,  loses  the  mercury,  aud  leaves 
the  osmium  piire'as  a  black  powder. 

THE  BOARD  OF  AGRICULTURE* 

Has  otfei-ed  the  following  premiums  : 

Cidlure  nf  Plants. — ^I'o  the  persons  who  shall  make  the 
most  satisfactory  exDcriments,  tending  to  the  improvement 
nf  the  culture  of  each  of  the  following  plants  respectively, 
viz.  wheat,  rye,  barley,  oats,  pease,  beans,  tares,  buck- 
wheat, turnips,  cabbages,  rutabaga,  potatoes,  carrots,  par- 
snips, clover,  Inccrn,  sainfoin,  chicorv,  hemp,  flax,  hops, — 
file  silver  medal. 

Accounts,  verified  by  certificates,  to  be  produced  on  or 
before  the  secijnd  Tuesday  in  iSIav  160j. 

Tbe  same  premium  for  ISOG. 

The  same  j)remium  for  ISO'- 

So'dJng  Cattle. — To  the  person  who  shall,  through  the 
entire  sumujcr  of  ISOo,  keep  the  greatest  number  of  cattle 
in  stalls,  houses,  or  conlined  vards,  and  fed  entirely  in  the 
soiling  method,  with  green  food, — lite  gold  medul. 

Certificates  of  the  number  of  cattle,  and  acres  of  food, 
and  sorts  eaten,  the  quantity  of  dung  made,  with  other  cir- 
cumstances of  the  experiuK-nt,  to  be  produced  on  or  before 
the  first  Tuesday  in  December  1805. 

The  same  premivun  for  1S06. 

The  same  premium  for  I807. 

Coinpwnun  of  Fo(kI  to  different  Animah. — To  the  person 
who  shall,  by  experiments,  ascertain  in  the  most  satisfac- 
tory manner,  and  report  to  the  board,  the  comparative  ef- 
fect of  certain  articles  of  food  when  given  to  various  kinds 
of  live  stock, — tlu'  gold  vicdnl. 

Grasses,  natural  and  artificial,  mown  and  weighed  ;  hay, 
cut  chafi',  corn  or  pidse,  oil-cake,  turnips,  cabbages,  car- 
rots, parsnips,  potatoes.  Sec.  compared,  in  the  production 
of  n)utton,  beef,  butter,  and  cheese;  artificial  grasses,  cab- 
bages, roots,  and  corn  or  pulse,  in  the  production  of  mut- 
ton, beef,  pork,  or  the  flesh  of  poultry.  It  is  r(  quired  that 
the  food  be  weighed  and  registered,  and  the  annuals  also, 
with  the  increased  weight  noted  from  every  sort  of  tood. 

•  Stt  '3iir  '7th  voImpu-,  p.  183  and  J73. 
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Accounts  to  be  produced  on  or  before  the  first  Tuesday 
in  March  1806. 

fVaste  Land. — To  the  person  who  shall  improve,  and 
bring  to  the  annual  value  ot"  not  less  than  10s.  an  acre,  the 
greatest  number  of  acres  heretofore  waste,  not  less  than 
fifty, — the  gold  wedal. 

Accounts  of  the  improvement,  verified  by  certificates,  in- 
cluding the  state  of  the  land  before  the  experiment,  and  of 
the  cultivation,  expenses,  and  produce,  to  be  laid  before 
the  board  on  or  before  the  first  Tuesday  in  March  1 805. 

Notice  of  the  intended  improvement  to  be  sent  to  the 
board,  and  therefore  secrecy  cannot  be  required. 

The  same  premium  for  1806. 

The  same  premium  for  1807. 

Waste  Land. — To  the  person  who  shall  describe  to  the 
board,  in  the  most  satisfactory  manner,  from  actual  expe- 
riment on  not  less  than  one  acre,  the  most  profitable  mode, 
vvithout  tbe  use  of  lime,  of  bringing  heath  land  (the  spon- 
taneous growth  of  which  is  long  or  short  ling,  or  heath) 
into  cultivation,  and  a  state  of  improvement, — twenty  gui- 
neas. 

Accounts  of  the  soil  previous  to  the  improvement,  and 
the  means  of  effecting  it,  verified  by  certificates,  to  be  pro- 
duced on  or  before  the  first  Tuesday  in  March  1806. 

SOCIETY  OF  ATHENIAN  TRAVELLERS. 

A  new  literary  society  has  lately  been  established,  which 
promises  to  be  of  great  service  to  science :  it  is  denomi- 
nated "  The  Society  of  Athenian  Travellers."  The  fol- 
lowing is  a  correct  list  of  the  original  members.  Future 
ones,  who  have  visited  Athens,  are  to  be  admitted  by  bal- 
lot, according  to  the  rules  of  the  society. 

Earl  of  Aberdeen.  Mr.  Morritt. 

Lord  Brooke.  Mr.  Randal  Wilbraham. 

Mr.  Drummond.  Mr.  Neave. 

Mr.  Havv'kins,  Mr.  Hamilton. 

Mr.  Thos.  Hope.  Mr.  Leake. 

Mr.  Henry  Phil.  Hope,        Mr.  Squire. 

Dr.  Clarke.  Mr.  Aug.  Foster. 

Mr.  Cripps.  Mr.  .1.  L.  Foster. 

Mr.  GJl.  '  Mr.  Wilkins. 

FR]ENCH    NATIONAL    INSTITUTE. 

The  following  prize  questions  were  proposed  by  the  Class 
of  the  Mathematical  and  Physical  Sciences  in  the  public 
pitting  of  .Tune  25lh. 

S  .Muthcrnatics. 
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Mathematics. 

"  To  give  a  theory  of  the  perturbations  of  the  planet  Pallas, 
discovered  by  Dr.  Olbers." 

Geometricians  have  given,  with  sufficient  exactness  and 
extent,  the  theor)-  of  the  perturbations  of  aJl  the  old  planets, 
and  of  those  which  may  be  siill  discovered  if  confined  withia 
the  same  zodiac,  and  if  thev  have  only  a  very  small  eccentri- 
city. Mercury  t;ll  ihe  present  time  was  considered  us  the  most 
eccentric  of  all  the  planets,  and  at  the  same  time  that  which 
had  the  greatest  inclination  ;  but  the  smallness  of  its  mass, 
and  its  position  at  one  of  the  limits  of  the  planetary  system, 
render  it  very  little  calculated  to  produce  very  sensible  alter- 
ations in  the  motion  of  the  other  planets.     Uranus,  disco- 
vered twenty  years  ago  by  Dr.  Her-^chel,  is  placed  at  the 
other  Tunit  of  the  system,  with  a  small  mass  and  little  ec- 
centricity :  it  has  al^o  the  smallest  of  all  the  inclinations 
known  ;  so  that  the  formulae  employed  for  Jupiter  and  Sa- 
turn have  been  more  than  sufficient  for  that  new  planet. 
Ceres,  discovered  a  few  years  ago  by  M.  Piazzi,  having  a 
considerable  eccentricity  and  an  inclination  of  10**  3S',  must 
be  subject  to  strong  and  numerous  inequalities.     It,  how- 
ever, appears  that  all  the  astronomers  who  have  endeavoured 
to  detennme  them  have  been  contented  with  knuv.n  ior- 
niulce,  the  development  of  which  does  not  exceed  the  pro- 
ducts of  the  three  dimensions  of  the  inclinations  and  eccen- 
tricities.    Those  of  live  dimensions  have  been  empl'jyed  in 
the  Mccuniqiif  Celeste  for  a  particular  case,  according  to 
a  formula  of  M.  Burckhardt.     The  sanie  astronomer  has 
since  presented  to  the  National  Institute  the  general   and 
complete  development  of  the  third,  fourth,  and  lifth  orders; 
but  this  dciiree  of  precision  would  certainly  not  be  sufficient 
for  the  planet  Pallas,  whose  eccentricity  is  even  greater  than 
that  of  Mercury,  and  inclination  34^  37';  that  is  to  say, 
live  times  greater  than  that  of  any  other  known  planet.     It 
is  even  ditiicult  to  conjecture  what  will  be  the  powers  and 
the  dimensions  of  the  products  which  it  may  be  aUouaule 
to  neglect ;  and  the  calculations  may  be  of  ^uch  length,  and 
the  formula;  so  complex,  that  they  might  frighten  astrono- 
mers the  best  qualified  to  execute  them.    This  consideration 
has  induced  the  Class  of  the   Mathematical  and  Pliiloso- 
phical  Sciences  to  jMopose  this  subject  as  the  question  for 
which  it  will  adjudge  a  prize  on  the  first  Monday  of  Mes- 
sidor,   year  14.      it  therefore  requests  geometrician?  and 
astronomers  to  discuss  completely  all  the  inequalities  of  this 

theor)*. 
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theon',  and  to  omit  none  of  them  wliich  may  be  found  en.- 
tirelv  nealigible  ;  and  as  these  inequalities  might  vary  very 
sensibly  if  the  elliptic  elements  were  not  exactly  known,  it 
is  indispensably  neeessarv  that  the  competitors  should  not 
confine  themselves  to  givino-  the  numerical  co-cfticients  of 
the  equations:  they  must  also  give  the  analytical  co-effi- 
cients, in  order  that  one  may  be  able  to  affix  to  them  tlie 
most  exact  values  of  the  mean  distance  of  the  aphelion  and 
inclination,  \^hen  these  elements  shall  be  better  known. 
Another  advantage  will  result  from  these  analytical  co-effi- 
cients ; — As  there  is  so  little  difference  between  the  distances 
of  the  planets  Ceres  and  Pallas  from  the  sun,  that  it  is  even 
very  difficult  at  present  to  say  which  of  the  two  is  the  nearest 
to  that  body,  the  formula  given  for  Pallas  may,  without  much 
change,  serv'e  also  for  Ceres,  as  well  as  for  any  other  planet 
which  may  be  discovered  hereafter,  and  of  which,  by  these 
means,  a  more  certain  and  complete  theory  will  be  obtained. 
The  class  hopes  that  the  question  will  appear  interesting 
enough  to  astronomers  to  induce  them  to  bestow  upon  it  a 
care  equal  to  tiie  diffilculty  of  the  subject. 

The  answers  must  be  written  in  French  or  in  Latin,  and 
will  not  be  received  after  the  1st  of  Germinal,  year  14. 

Natnral  Philosopluj. 

Tlic  class  had  proposed  as  the  subject  of  a  prize  the  fol- 
lowing question  : — "  To  determine,  by  experiment,  the  dif- 
ferent sources  of  the  carbon  of  vegetaliles." 

It  continues  the  competition  till  the  1st  of  Germinal, 
year  13. 

The  class  continues  also  till  the  1st  of  Germinal,  year  1.3, 
the  competition  on  the  following  question  : — "  To  deter- 
mine, by  anatomical  and  chemical  obser%'ations  and  expe- 
riments, what  are  the  phaenomcna  of  the  torpidity  which 
certain  animals,  such  as  the  marmot,  dormouse,  &c.,  experi- 
ence during  winter  in  regjard  to  the  circulation  of  the  blood, 
respiration,  and  irritability  :  to  inquire  what  are  the  causes 
of  sleep,  and  why  it  is  peculiar  to  animals." 

The  value  of  the  two  prizes  is  doubled  :  it  consists  in  two 
kilogrammes  of  gold,  about  6feO()  francs  each. 

The  class  had  proposed  for  the  second  time,  on  the  13th 
of  Germinal,  year  10,  as  the  subject  of  a  prize,  to  be  ad- 
judged in  the  public  sitting  of  Messidor,  year  12,  the  fol- 
lowing question  : — "  What  are  the  characters  which  di* 
btinguish  in  animal  and  vegetable  matters,  those  which, 
serve  as  ferment  from  those  which  they  cause  to  undergo 
fermentation  ?" 

As 
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As  the  answers  sent  in  did  not  fulfil  the  requircfi  condi- 
tions, and  the  class  considering  that  this  question  lias  been 
proposed  during  four  years,  it  decrees  that  the  subject  shall 
be  withdrawn. 

j4stTononnj. 

The  decree  of  government,  dated  Floreal  13th,  vear  10, 
Avhich  authorizes  the  National  Institute  to  accept  the  gift 
of  a  capital  of  10,000  francs  offered  by  C  Laland,?,  states, 
*<  that,  agreeably  to  the  intentions  of  the  donor,  the  annual 
product  of  the  capital  shall  be  employed  by  the  Institute  to 
give  each  year  a  gold  medal,  of  the  weight  which  the  amount 
of  the  revenue  wdl  permit,  or  the  value  of  that  medal,  to 
the  person  who  in  France  or  elsewlicre,  the  members  of 
the  Naiional  Insliliite  excepted,  shall  have  made  the  ob- 
sen'ation  most  interesting,  or  pul)lished  the  memoir  most 
useful,  to  the  progress  of  astronomy." 

On  a  report  by  the  commissioners  named  for  that  pur- 
pose, the  Class  of  the  Mathematical  and  Ph^ sical  Sciences 
of  the  National  Institute  decreed  the  prize  to  M.  Joseph 
Piazzi,  professor  roval  of  astronomy  and  director  of  the 
observatory  at  Palermo,  for  a  work  he  has  published  under 
the  title  of  Prcecipuarnm  Stdianim  inerrantinm  Positiones 
wed'ifB  ineiinte  Sceculn  XIX.  ex  Obscrvationibwi  habilis  in 
Specula  Fanorrnltana.  I^anormi  J  803,  one  vol.  fol. 

This  work,  which  contains  the  positions  of  about  six 
thousand  stars,  determined  with  the  greatest  care  and  the 
best  ir.strunients,  is  the  fruit  of  ten  years  assiduous  observa- 
tions and  calculations,  w  hich  must  ensure  to  the  author  the 
esteem  and  gratitude  of  all  astronomers.  It  was  while  cm- 
ployed  on  this  catalogue  that  M.  Piazzi  discovered,  on  the 
Jst  of  January  ISOi,  the  planet  to  which  he  gave  the  name 
of  Ceres  Kerdinandca  ;  but  even  before  this  interesting  dis- 
covery he  was  well  known  by  the  publication  of  two  vo- 
lumes of  ol)servations,  which  contain  the  loundatlons  of 
his  catalogue,  and  a  long  series  of  observations  exceedingly 
useful  to  the  theory  of  refractions. 

Conditions. 

All  persons,  the  members  of  the  Institute  excepted,  arc 
admitted  as  competitors. 

No  answer  mast  have  the  name  of  the  author,  but  only 
a  sentence  or  device  :  the  author,  if  he  cho  .ses,  may  aliix 
to  it  a  separate  billet,  sealed,  and  containing,  besides  the 
sentence  or  device,  the  name  and  address  oi  the  author. 
This  billet  cannot  be  opened  unless  the  paper  has  gained 
the  prize. 

The 
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The  papers  must  be  transmiticd  to  the  secretarv'a  o^cz 
of  the  Institute,  tree  of  postage,  or  to  the  perpetual  secretary 
©f  the  Class  of  the  Mathen^it!cal  and  Pliysical  Sciences. 

None  of  the  papers  will  be  returned,  but  the  authors  may 
take  copies  of  them  if  they  think  proper. 

A  vacancy  having  occurred,  by  the  death  of  Dr.  Priestley, 
among  the  foreign  associates  of  the  National  Institute, 
M.  Klaproth,  chemist  of  Berlin,  who  is  known  as  the  dis- 
coverer of  three  new  metals  and  four  earths,  was  elected  to 
that  place.  The  other  candidates  proposed  were;  M.  Pi- 
azzi,  astronomer,  of  Palermo  ;  Jacquin,  botanist,  of  Vienna; 
Scarpa,  anatomist,  of  Paviaj  Vahl,  botanist,  of  Copenha- 
gen;  Mascagni,  anatomist,  of  Sienna;  Mr,  Watt,  of  Bir-r 
mingham ;  Verner,  mineralogist,  of  Fresberg;  Mr.  Dal- 
rymple,  the  geographer ;  and  the  celebrated  traveller  Hum- 
boldt. 

THE  ROYAL  SOCIETY  OF  THE  SCIENXES  AT  PRAGUE 

Has  proposed  the  two  following  prize  questions : 

*^  I.  To  discover  the  means,  besides  those  of  the  police, 
for  puiting  an  end  to,  or  at  least  lessening,  the  various 
kinds  01  adulteration  practised  in  regard  to  provisions." 

It  is  well  kuov/n  that  there  are  three  principal  causes  of 
adulteration  :  the  mixture  of  corrupted  matters  ;  the  intro- 
^Juction  of  foreign  and  prejudicial  matters ;  the  preparing 
and  keeping  food  in  dangerous  or  unhealthful  vessels.  The 
society  is  therefore  of  opinion  that  it  will  be  doing  a  great 
service  to  mankind  to  collect  all  the  means  already  known 
and  published  bv  chemists  for  remedying  these  inconve- 
Diences,  provided  they  be  accompanied  with  simpler,  le^s 
expeiisive,  and  more  certain  processes  ;  and  that  they  be 
described  in  such  a  manner  as  to  render  them  practicable 
and  intelligible  to  peasants.  The  competitors,  however, 
will  still  be  at  liberty  to  propose  means  of  their  own  inven- 
tion. The  memoirs  nmst  be  written  in  Gern)an.  The 
prize  will  be  500  florins,  and  400  copies  of  the  successful 
memoir,  which  will  be  printed  at  the  expense  of  the  society. 

'*  II.  To  examine  and  appreciate  all  the  sources  from 
vhich  materials  mav  be  drawn  to  throw  light  on  the  his- 
tory of  Boheuiia,  and  to  point  out  and  give  a  character  of 
the  principal  historical  works  which  treat  of  that  country." 
The  prize  will  be  300  florins,  and  400  copies  of  the  success- 
ful menioir,  printed  as  the  preceding.  The  memoirs  must 
be  written  in  German,  and  transmitted,  free  of  postage,  to 
Uie  secretary  of  the  society  before  the  1st  of  January  1800. 

XXXVH.7«^ 
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XXXVII.  Intelligence  and  Miscellaneous  Arlicles. 

VOYAGE  OF  DISCOVERS'. 

It  will  be  remembered  tiiat  some  time  in  the  spiing  of 
1802,  the  ship  named  the  Investigator  was  completely  riittd 
up  in  the  Thames,  and  amply  stored  ami  provided,  and  put 
imder  the  command  of  captain  Flinders,  in  order  to  proceed 
to  the  South  Sea  for  the  purpose  of  exploring  the  coasts  and 
the  interior  of  New  Holland  ;  and  that,  besides  the  officers 
and  crew,  there  were  enibarked  persons  skilled  in  practical 
astronomy,  natural  history  in  all  its  departments,  and  others 
accomplished  in  the  art  of  drawing  and  painting. 

By  a  Danish  ship  arrived  very  lately  at  Dover,  letter? 
have  been  received  from  Canton,  in  China,  by  which  it  ap- 
pears that  the  Investigator  arrived  at  I'ort  Jackson  on  the 
5th  or  (3th  of  June  last  vear,  after  having  finished  a  part  of 
the  intended  survev  of  New  Holland  ;  by  which  time  she 
had  received  such  injury  in  the  course  of  her  voyage,  and 
was  so  rotten,  that,  on  examination  then  made,  she  was 
condemned  as  unfit  for  further  service. 

The  same  accounts  further  add,  that  the  Porpoise,  a  small 
armed  vessel  then  at  Port  Jackson,  under  the  direction  of 
irovcrnor  King,  was  pitched  on  to  complete  tins  voyage  of 
discovery  :  but  lhat,beiiig  surveyed,  she  was  alsf)  found  unfit 
for  so  dangerous  a  service.  It  was  then  deternnned  that  the 
Porpoise  should  proceed  to  England  with  the  officers  of  the 
Investigator.  To  the  men  of  science  an  oH'er  was  made  of 
either  stopping  at  Port  .lackscni  till  captain  Flinders  should 
return  fron;  England  with  another  ship,  or  taking  a  passage 
home,  as  manv  as  ci)uld  be  acconmiodated,  in  the  Porpoise; 
the  rest  to  follow  by  the  first  proper  conveyance  that  might 
Qffer. 

The  Porpoise  sailed  from  Port  Jackson  about  the  10th  of 
AunuEt  1803.  having  under  her  convoy  the  merchantiTicii 
Cato  and  Bridget ater,  bound  to  Batavia.  The  mtendcd 
track  was  through  Forrest's  Straights,  belween  the  north 
coast  of  New  Holland  and  New  Guinea,  and  so,  getting 
into  the  Indian  seas,  to  follow  the  usual  track  oj  the  In- 
diamen,  instead  of  the  circuitous  route  by  Capr  Horn. 

The  public  has  lately  been  informed  of  the  unfortunate 
result  of  this  voyage.  The  accounts  now  received  ate  to 
the  following  pur|)osc  : — About  10  o'clock  at  night,  on  the 
17th  or  Ibth  of  August  1S03,  the  Porpoise  being  a  little 
a-head  of  the  Cato  and  Biidgewater,  who  were  on  the  lar- 
board and  starboard  quarter,  breakers  were  suddenly  seen 

from 
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from  the  forecaslle.  The  vessel  was  at  that  time  going  right 
before  the  wind  at  the  rate  of  eight  miles  per  hour;  and  it 
was  so  cx'cecaingly  dark,  that  the  breakers,  though  tremcu- 
douslv  hi<>,h,\\  ere  not  discerned  till  they  were  within  a  quarter 
of  a  mile.  The  helm  was  instantly  put  down,  and  an  at- 
tempt made  to  brace  round  the  yards,  but  before  the  ship 
could  be  brought  about  she  was  aniongst  the  reefs  or  shelves. 
It  was  expected  she  would  go  down  the  instant  she  struck  ; 
but,  provideniially  drifting  on  one  of  the  reels  broadside- 
Avays,  she  heeled  a  little,  and  then  remained  im movable. 
The  situation  now  was  dreadful  :  so  remote  from  land,  the 
night  so  dark  and  stormy,  with  the  breakers  driving  over 
the  deck,  and  the  vessel  expected  every  moment  to  ajo  to 
pieces.  Yet,  for  all  this,  the  accounts  add,  that  the  officers 
and  ship's  company?  having  taken  everv  precaution  in  their 
power,  remained  as  composed  as  if  the  vessel  had  been 
riding  at  anchor. 

The  people  of  the  Cato  and  Bridgewater  did  not  discern 
the  !)reakcrs  so  soon  as  tho?e  in  the  Porpoise.  When  thev 
did,  they  instantly  hauled  for  the  wind  ;  but  unfortunately 
on  opposite  tacks,  and  so  must  have  inevitably  met  one 
another.  To  avoid  this  destruction  there  was  no  alternative 
but  for  one  of  them  to  give  way.  This  was  done  by  the 
commander  of  llie  Cato,  the  lesser  vessel,  under  the  as- 
surance of  immediate  assistance  from  the  other  ;  which  ac- 
cordingly poised  and  was  saved,  whilst  the  Cato  went  stern 
on  the  reefs,  and  immediately  sunk.  The  people  clung  to 
the  riggins:  till  the  morning,  when  thev  found  themselves 
about  half  a  mile  distant  from  a  coral  sand  bank,  nearly  as 
much  in  circumference.  This  miserable  asylum  they  all 
reached,  except  two  or  three  who  perished;  as  also  did  the 
company  iron*  the  Porpoise,  who  found  means  of  convey- 
ing hither  the  shi])'s  provisions  and  part  of  the  stores. 
Afterwards,  captain  Fhnders  and  the  connviander  of  the 
Cato,  with  eight  or  nine  hands,  left  the  reef  in  the  cutter 
which  belorn^cd  to  the  Porpoise,  and  reached  Port  Jackson, 
a  distance  of  more  than  900  miles,  in  safety.  From  thence 
the  ship  Rolla,  in  compaiiy  with  two  schooners,  one  of 
them  commanded  by  caj>t:^m  Flinders,  weighed  on  the  90th 
of  September,  and  made  the  fatal  reef  on  the  bth  of  Oc- 
tober, and  relieved  those  u  ho  had  remained  there.  On  the 
€th  of  December  the  Holla  and  schooners  anehond  safely 
at  Macao,  where  they  found  fifteen  or  sixteen  Indiamcii 
nearly  ready  to  sail,  wai-iing  for  intelligence  trom  Etirope ; 
in  some  of  which  the  gentlemen  l>elonging  to  the  Investi- 
gator proposed  ttikiug  their  passage  iioiiic. 

PHOSPHATE 


Anahjsis  of  Dolomite, — Suleric  Acid,  21 1 

PHOSPHATE  OF  POTASH   FOUND  IJI  VEGETABLES. 

Th.  de  Saussure  has  found  in  the  ashes  of  the  seeds 
of  maize,  wheat,  beans,  and  several  other  plants,  a  large 
quantity  of  the  phosphate  of  potash  united  to  a  small  quan- 
tity of  lime  or  magnesia. 

ANALYSIS    OF    DOLOMITE. 

M.  Klaproth,  in  a  letter  to  M.  V'aaquclin,  dated  Berlin, 
January  2-2,  1S04,  says:  "  The  object  of  my  last  analvsis 
ua5  a  more  exaet  knowledge  of  the  constituent  parts  of  do- 
lomite. The  analysis  of  this  stone  of  the  St.  Gothard,  by 
Saussure,  is  false ;  and  the  division  of  Haiiy,  founded  on 
tliis  analvsis  of  aluminiferous  carbonated  lime,  can  no 
longer  subsist,  as  this  stone  dots  not  contain  an  atom  of 
alumine.  It  is  composed  of  carbonated  lime  52,  carbonated 
magnesia  0'25.  The  case  is  the  saniO  wiih  the  primitive 
lime  which  constitutes  the  mass  of  the  Alps  (of  Juliers  and 
Rhcetica) :  it  contains  48  per  cent,  of  the  carbonate  of 
magnesia,  and  32  of  the  carbonate  of  hme.  All  these  dif- 
ferent stones  form  only  one  family  with  the  bitier  spar  and 
micmite. 

*•  We  have  not  yet  been  able  to  succeed  in  the  svnthcsis 
of  the  palladium  announced  by  Mr.  Chenevix." 

SUBERIC    ACID. 

When  nitric  acid  is  made  to  act  upon  paper,  q  larsre 
quantity  of  suberic  acid  mixed  with  oxalic  acid  is  obtained, 
which  seems  to  prove  that  Fourcroy  was  right  in  placing 
cork  among  the  immediate  principles  of  vegetables.  For 
this  discovery  we  are  indebted  to  Bruguatelli. 

VACCINATION. 

By  letters  from  Russia  we  learn  that  this  practice  is  mak- 
ing a  rapid  progress  in  that  country.  In  the  year  1803  about 
1.5,01)0  children  were  inoculated  in  Lesser  Russia,  not  one 
of  which  died.  Drs.  Ramm  and  Urdui  have  lately  published 
an  account  of  the  progress  of  their  vaccine  institution  at 
Riga  ;  by  which  it  appears,  that  in  the  course  of  live  months 
they  inoculated  144  cliildren  and  adults,  none  of  whom 
died,  nor  were  exposed  afterwards  to  the  least  illness.  The 
exertions  of  these  meritorious  physicians  to  introduce  this 
practice  in  Livonia  are  entided  to  the  greater  praise,  as  in 
one  parish  alone  of  430  children  born,  \\)Q  were  carried  oflf 
bv  the  small -pox.  Above  a  thousand  chddrcn  belonging  to 
the  peasants  have  been  inoculated  in  Livonia,  Esihoma,  and 
Courland,  with  matter  distributed  by  thc3e  j-hysicians,  and 
all  with  the  best  succeis. 

3  McrnoRo- 
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Meteorology, 

l^ETEOROLOGICAL    TABLE* 

For  July  1804. 


TheriTioiTie 

'er- 

Heieht  of 

me  Raiom. 

Inches. 

Davs  of  the 
Avloath. 

—  '  = 

c 
O 

'-  7i 

Weather. 

June  26 

58^ 

70^^ 

59^ 

30-18 

Fair 

27 

60 

65 

47 

•01 

Fair,  with  wind 

28 

51 

59 

50 

•11 

Cloudy 

2a 

53 

69 

56 

•05 

Fair 

30 

59 

70 

60 

29'98 

Fair 

July  1 

Q5 

76 

60 

•SO 

Fair, with  wind 

2 

62 

73 

60 

•S3 

Fair 

3 

61 

63 

55 

•74 

)eL'rcec 

Small  rain 

4 

57 

69 

57 

•82 

.f  Eva- 

Fair 

5 

60 

65 

5b 

•S2 

-loratii'i; 

Cloudy 

6 

7 

55 

58 

61 
60 

59 
59 

•76 
•78 

bv  Mr. 

LcstL-r's 
Hygro- 
meter.' 

Rain 
Rain 

h 

60 

70 

61 

•70 

Showery 

9 
10 

61 
60 

72 
60 

60 

52 

•80 
•6() 

Fair 
Rain 

15« 

n 

52 

59 

50 

30-02 

51 

Cloudy 

12 

52 

6i; 

51 

•21 

55 

Fair 

13 

60 

69 

61 

•21 

53 

Fair 

14 

5b 

64 

56 

•12 

4b 

Cloudy 

15 

60 

69 

61 

•OS 

62 

Fair 

16 

64 

76 

67 

•13 

91 

Fair 

17 

68 

77 

m 

•13 

65 

Fair 

IS 

70 

75 

Go 

29-S8 

55 

Cloudy 

19 

61 

7'-' 

55 

■5i5 

..  52 

Sliowers,  with 
thunder 

20 

5S 

60 

bQ 

'f^b 

25 

Cloudy 

21 

5Q 

C)^ 

61 

•80 

55 

Fair 

22]   60 

6S 

57 

•68 

26 

Showery 

23 

60 

m 

58 

•45 

30 

Showery 

21 

61 

73 

59 

•64 

71 

Fair 

25 

60 

68 

58 

'55 

64 

Fair 

26 

58 

69 

60 

•51 

64 

Fair 

By  Mr.  Caicy,  of  the  Strand. 
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XXXVIII.    On  the  Mensuration  of  Timber.     By  Mr, 
John  Fare  v. 

To  the  Editor  of  the  Philosophical  Magazine, 

SIR, 

-1  HE  following  paper  was  written  at  the  particular  request 
of  the  very  intelligent  nobleman  to  whom  it  is  addressed, 
and  who  has  since  expressed  a  wish  that  I  would  publish  it, 
on  account  of  the  importance  of  the  subject  to  land-owners 
and  growers  of  timber.  By  giving  it  a  place  in  your  Maga- 
zine, you  will  greatly  oblige,  sir, 

Your  obedient  humble  servant, 
June  15,  1804.  John  Farey. 

To  tile  Right  Honourable  Lord  Sheffield,  President  of 
the  Board  of  Agriculture,  &c. 

MY  LORD, 

In  complying  with  the  wish  which  your  lordship  did 
mc  the  honour  to  express,  to  receive  a  communication  from 
VAC  on  the  subject  of  timber,  and  particularly  on  the  cus- 
tomary modes  of  measuring  it  for  sale,  it  is  necessary  I 
should  apologize  for  enumerating  many  things,  for  the  sake 
of  connecting  the  subject,  which  have  been  often  before- 
published,  and  are  too  well  known  to  your  lordship  and 
most  other  growers  of  timber,  to  have  otherwise  required 
rejjcating.  Timber  in  large  quantities  is  generally  sold  by 
the  load,  and  in  smaller  quantities  by  the  foot,  without 
its  beins;  generally  understood  or  adverted  to,  that  in  reality 
three  different  quantities  pass  under  the  denomination  of 
foot,  and  the  same  of  load  :  first,  the  cubic  foot  of  1728 
cubic  inches ;  second,  the  foot  round  measure,  varying, 
according  to  the  shape  or  dimensions  of  the  different  parts 
of  the  tree,  from  about  O'JOO  to  about  2500  cubic  inches ; 
and  third,  the  foot  square  measure,  varying  also,  according 
to  the  shape  of  the  tree,  from  about  13U0  to  about  200U 
cubic  inches.  In  each  of  these  cases  the  load  is  equal  to 
50  of  the  respective  feet. 

'f'he  first  or  cubio  foot  occurs  in  measuring  square  sawed 
timber,  or  what  is  calleil  die-squarc  timber,  and  plank, 
scantling,  8cc.  (as  also  in  the  measure  of  hewn  or  sawn 
s'ione-work),  and  is  found  bv  taking  the  lenuth,  breadth, 
/iiid  depth  of  the  piece,  and  multiplying  these  three  dimcn- 
tions  together.     For  example  :   suppose  a  piece  of  square 

\'ol.  19.  No.  73.  August  lb04.      CL  timber^ 
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limber,  as  fig;.  1,  (Plale  V.)  to  be  in  length,  AB  or  C£,  25 
feet'r  in  breadth/  AC  or  BE,  24  inches  ;  and  in  depth,  AD 
or  EF,  12  inches;  then  the  breadth  '24  niultiphed  bv  the 
depth  12,  gives  2S8  superficial  inches  (144  of  which  make 
a  superficial  or  plane  foot)  for  the  area  or  measure  of  the 
end,  which  being  divided*  by  144  gives  two  superficial  feet, 
which,  mnltiplied  by  tlie  length  25,  gives  50  cubic  feet,  or 
cue  load,  for  the  measure  or  content.  Planks  and  boards 
are  also  reduced  to  this  measure  by  taking  their  length, 
breadth,  and  thickness. 

The  second,  or  foot  round  measure,  occurs  in  the  com- 
mon method  used  in  measuring  round  timber,  or  whole  trees^^ 
either  while  standing  or  after  being  felled.  If  the  tree  tapers 
regularly  from  the  bottom  or  but,  to  the  top  or  smaller  end, 
as  in  fig.  2y  it  is  measured  by  taking  the  length  AB,  and 
thereby  finding  the  middle  C,  and  then  by  a  string  taking 
the  circumference  or  girt  at  C  and  applying  the  same  to  3 
carpenter's  rule  to  take  the  inches  f,  one  quarter  of  which  is 
called  the  quarter  girt,  or  more  commonly  the  girt ;  then 
the  girt  is  multiplied  by  itself,  divided  by  144  to  recfuce  it 
to  feet,  and  these  multiplied  by  the  length,  to  obtain  the 
content.  For  example:  suppose  a  tree  to  be  in  length  AB 
S5  feet,  and  that  its  circumference  in  the  middle  at  C  is 
68  inches  j  then  the  fourth  of  thi»,  or  1 7  inches,  is  the  girt, 
and  the  girt  17  inches  multiplied  by  17  is  289  inches,  and 
this  divided  by  144  is  two  feet,  (neglecting  the  small  frac- 
tion I- 144th  of  afoot,)  which  multiplied  by  23  feet,  the 
length,  gives  the  measure  or  content  50  feet  round  measure, 
or  one  load.  Now  since  the  girt  in  the  n)iddle  at  C  re- 
gaining the  same,  the  circumferences  at  the  two  ends  may 
and  do  in  practice  vary,  in  all  proportions,  from  that  of 
beinsT  only  6  inches  girt  or  24  inches  circumference  at  the 
smallest  end  B,  fig.  3;  the  but  A  at  the  same  tirrie  being 
very  large,  and  the  tree  then  differing  but  little  from  the 
cone  AD,  to  the  case  in  which  tlie  two  ends  A  and  B  are 

*  In  this  and  the  foliowjng  examples,  I  have  reduced  the  area  into  feet 
(by  dividing  by  144)  previous  to  multiplying  by  the  length,  as  better 
calculated  for  showing  the  reason  of  the  operation  ;  but  in  practice  it  ij 
more  usual  and  ready  to  multiply  by  the  length  previous  to  dividing  by 

14+- 

+  A  string  is  constantly  used  by  the  buyers  or  timber :  but  the  gra- 
duated tapes  invented  for  the  purpose,  and  made  by  Gary,  optician,  in 
the  Strand,  are  njore  exact,  and  much  more  expeditious  and  easy  in  prac- 
ticf  J  and  here  I  would  remark,  that  the  allowance  of  the  girt  for  the 
bark  ought  to  be  6|  times  the  thickness  of  the  bark,  and  not  any  certain 
proportion  of  the  girt,  much  less  a  fixed  number  of  inches,  as  some  buyers 
will  conteud. 

equal, 
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equal,  or  ihe  tree  a  cylinder,  as  fig.  4  ;  a  source  of  uncer- 
taintv  and  error  hereby  arises,  besides  the  other  source  of 
error  in  tiking  l-4th  of  the  circuinferencc  to  be  the  side  of 
tlie  square  equal  to  the  circle :  these  causes  operate  dilfe- 
irenlly  in  different  trees,  so  as  to  cause  the  real  content  of  a 
foot  of  timber  round  nieasure  to  vary,  as  before  stated,  from 
about  2200  to  about  2500  cubic  inches,  always  exceeding 
the  trutii  by  more  than  one-fourth  part  of  the  \vho!c. 

In  case  the  tree  does  not  taper  regularly  as  above  de- 
scribed, but  owing  to  knots  or  branches  tapers  irregularly  in 
different  parts,  as  in  fig.  5,  having  at  the  points  jj  and  D' 
what  are  called  stops  or  knots,  occasioning  the  tree  to  lessea 
suddenly  at  thjse  places;  in  such  case  the  tree  is  measured 
at  three  lengtlis  ;  iirst  taking  the  length  AB  and  girt  at  C, 
then  the  length  BD  and  girt  at  E,  and  lastly  the  length  DF 
and  girt  at  G;  and  calculating  the  three  pieces  sej;)a.atcly 
by  the  above  method,  the  three  contents  arc  acidcd  together 
fur  the  content  or  measure  of  the  v. hole  tree*. 

The  third,  or  foot  square  measure,  occurs  in  measuring 
tinjber  which  has  been  hewn  or  sided  in  part,  as  in  fig.  6; 
the  trans. -crse  section  of  such  a  tree  being  in  fact  an  eight- 
sided  figure,  contained  under  four  straight  lines  and  four 
curved  ones,  part  of  the  circumference  of  the  tree ;  and 
trees  arc  never  so  much  hewn  or  sided  as  to  take  out  the 
corners  entirely,  for  then  they  would  be  called  die-square, 
as  in  the  first  case.  The  method  of  measuring  here  is  to 
take  the  length  AB,  and  thereby  to  determine  the  middle 
point  C,  and,  instead  of  girting  it  there,  its  depth  D  E  Is 
taken  wiih  a  pair  of  calliper  compasses,  which  arc  after- 
wards applied  to  a  carpenter's  rule  to  get  the  inches  therein  : 
in  like  manner  its  breadth  FG  is  take.i  ;  and  if  these  differ, 
they  are  added  together  and  the  half  of  their  sum  taken  as 

•  In  t'liC  above  trie,  if  the  larger  pice-  5s  in  Itng'h  A  B  17  feet  and 
it*  girt  at  C  24.  inches,  the  middle  [jicce  in  lcn.;th  RD  |7  fett  iiind  its  ijirt 
at  li  be  15  'nchcs,  and  ilic  sm;iller  piece  in  Itiimh  D  »•  17  feci  and  its  v^nt 
at  G  be  6  inches,  then  the  whole  length,  or  three  rimes  17,  being  51  feet, 
and  the  girt  at  it^  middle   15  inches,  (being  also  \n  ihi^  case  the  third  gf 

ti.c  sum  of  the  tlircc  girts,  or  -^ y.  therefore  15  tcultiplicd  by 

1 5,  this  divided  by  14.).,  and  then  multiplied  by  fi,  g'ves  79}  feet  as  the 
Content  when  measured  in  one  piece:  but  if  tl)i$  tree  be  i»e.i»urLd  la 
three  leni^ths  as  above  directed,  then  14  x  24  v  M4-  -^  17  :=  '  8  feet 
the  cmtent  of  the  greater  piece,  also  15  x  m  -f  144.  x  17  :=  »4',  feet 
tiic  content  of  the  middle  piece,  nn  !  6  x  6  -r  144  x  17  -^  4f  feet 
tilt  content  of  tiie  smaller  piece  ;  the  sum  of  these  thiec  or  68  +  ik,h  + 
4f  -  9'  4  fett  for  the  coatent,  when  meajured  ;ii  tlifec  pieces,  exceeding 
lui  other  by  i';4  ft'ct. 

Qj2  tliC 
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♦he  calliper  of  the  tree  :  this  calliper  is  multiplied  by  itself, 
divided  by  144  to  reduce  it  to  feet,  and  these  multiplied  by 
the  length  to  get  the  content  or  measure  of  the  tree.  For 
example:  suppose  a  hewn  tree  to  be  in  length  AB  25  feet, 
and  at  the  middle  C  to  calliper  in  depth  1  7^  inches,  and  in 
breadth  l6l  inches,  then  is  17  inches  the  calliper:  this 
inulliplied  by  17  gives  289,  and  this  divided  by  144  gives 
two  feet  (neglecting  a  small  fraction),  which  multiplied  by 
the  length  25  feet,  gives  50  feet  square  measure,  or  one 
load.  On  account  of  the  tapering  or  unequal  dimensions 
of  the  two  ends,  also  on  account  of  the  unequal  manner  in 
which  timber  is  hewn,  some  trees  having  only  just  a  chip 
taken  off  their  sides,  and  others  being  hewn  till  nearly  die- 
square,  and  in  all  the  intermediate  degrees ;  and  further, 
on  account  of  the  loss  of  the  corners,  the  real  quantity  of 
the  foot  square  measure  is  still  more  uncertain  and  vague 
than  the  foot  round  measure,  for  it  varies  from  about  1360 
to  about  2000  cubic  inches,  being  son)etimes  below  and 
sometimes  above  the  truth  :  but  it  should  be  remarked,  that 
the  cubic  inches  mentioned  above,  as  the  limits  within 
which  the  foot  round  measure  and  the  foot  square  measure 
varv,  is  only  on  a  supposition  that  the  sides  of  the  tree  are 
regular,  or  that  it  has  no  particular  swelling  in  the  middle 
or  girting  place  to  cause  it  to  girt  or  calliper  more,  or  hol- 
low to  cause  it  to  girt  or  calliper  less,  than  it  would  if  the 
tree  v\  ere  regular ;  for  in  these  cases  (which  too  frequently 
occur  in  practice)  the  round  measure  and  square  measure 
are  often  still  more  wide  of  the  truth. 

If  a  sided  or  hewn  tree  does  not  taper  regularly  through- 
out, or  has  the  knots  or  stops  described  above  in  the  case  of 
round  timber,  then  the  tree  is  measured  in  diiTerent  lengths, 
and  the  contents  of  the  parts  are  added  together  for  the  con- 
tent of  the  whole  tree,  as  in  the  case  of  round  timber.  la 
like  n)anner,  the  branches  reserved  and  sold  for  knees  or 
braces  in  ships,  barges,  Sic.  either  round  or  hewn,  are  mea- 
sured in  two  lengths. 

Tlie  first  of  the  above,  or  cubic  measure,  will  prove  con- 
sistent with  the  weight:  thus,  if  10  cubic  feet  of  a  tree 
weigh  578 lb.,  30  cubic  feet  of  the  same  tree  will  weigh 
1734ib.;  but  in  either  of  the  other  measures  it  is  but  in 
some  very  rare  cases  that  30  feet  of  a  tree  will  be  found  to 
weigh  three  times  as  much  as  10  feet  of  the  same  tree  even 
when  measured  by  the  same  mode  1  'flic  difference  in  the 
weights  of  the  round  measure  and  the  square  measure  is  so 
considtraljle,  that  for  the  purp"'ses  of  fi  eight  or  carriage  it 
is  an  established  custom  that  40  feet  of  round  timber  make 

a  load. 
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2.  load^  but  of  square  or  hewn  limber  fifty  feet  make  a 
load. 

Notwithstanding  the  glaring  inconsistencies  of  the  two 
last  methods,  they  are  established,  and  from  their  facility  in 
practice,  especially  to  those  who  are  expert  at  operating 
with  duodecimals,  and  to  others  when  aided  by  Hoppus* 
tables  and  others  in  use  for  casting  up  or  performing  the 
numerical  operation,   or  by  the  still  more  facile  operations 
of  the  slide  rule,  I  have  no  hopes  of  speedily  seemg  them 
laid  aside  and  more  correct  methods  introduced  ;  they  will 
in  all  probabilitv  continue  as  long  as  the  other  heterogeneous, 
multifarious,  and  absurd  denominations  of   our  measures 
and  weit^hts  *.     In  the  mean  time  it  is  of  importance  to  the 
grower,  of  oak  tiiiiber  in  particular,  to  be  able  to  calculate, 
in  a  lot  containing  a  certam  number  of  loads  or  feet  of  lim- 
ber, measured  in  the  round,  or  as  it  is  generally  sold  by  the 
grower,  how  many  loads  or  feet  the  same  lot  will  measure 
when   hewn  in  any  determinate  manner   {i.  e.  when   the 
ratio  or  proportion  between  A  a  and  Bb,  fig.  "J,  is  known), 
and  afterwards  measured  by  callipering  it,  being  the  mode 
in  which  it  is  measured  when  purchased  in  his  majesty's 
dock-vards,  and  bv  the  private  ship  and  barge  builders,  &c. 
in  London.     As  I  am  not  aware  tliat  any  rules  have  been 
laid  down,  or  that  anv  tabic  for  this  purpose  has  been  pub- 
lished,  i  have  constructed  the  following  table,  consisting  of 
four  colunms ;  the  first  cor.taining  the  calliper  Aa  or  ^a 
of  hewn  timber  at  the  middle  or  girting  place,  (see  fig.  1 ,) 
wherein  the  diameter  Bb  or  Bb  is  I  or  l-()0;   the  numbers 
herein  bi-gin  at  -70  or  70-lOOdths  of  the  diameter,   (which 
is  somethinir  less  than  a  tree  can  be  hewn  without  absolute 
waste,)  increasing  in  a  regular  order  by  1-lOOdths  to  l-OO,  or 
the  case  in  which  the  least  possible  thickness  is  hewn  ofl'  the 
tree  :  but  it  must  be  remarked  in  this  column,  that  between  • 
this   regular  series  of  numbers,   '70,  '71,  '72,  8cc.  other 
num!)er5  are  inserted  in  their  proper  places,  but  carried  to  a 
greater  number  of  places  of  decimals,  ior  showing  more  ex- 
actly the  proportions  in  some  particular  cases  mentioned  in 

*  The  true  content  of  any  round  tree  might  be  found  by  the  help  ^f 
tapes  and  tab-cs  coiistriicted  ffir  the  puipuse,  in  as  sliort  a  time  as  ic  t;;n 
be  measured  bv  the  piescnt  mode  with  a  string  and  rule;  and  simple 
tables  mij;ht  be  made  for  the  allowance  for  the  corners  j^cneraily  waniiiij; 
in  hivvn  timber,  and  fur  showicg  its  true  or  cubic  content.  Improvcil 
slide-rules  mitilit  also  l)e  ustd  for  tlie  above  purposes,  instead  of  tables. 
A  very  sitripie  instrument  has  been  made,  avA  used  with  gre^'  si-ccess  by 
a  friend  of  m  ne,  Ml  Bevan  of  Leighton  Buzzard,  for  finding  the  tuie 
(wr.tcnt,  or  the  customary  couttnt,  al.<>wi;ig  tor  the  bark,  &c, 
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the  fourth  cokimn:  thus  •707106S,  or  -—— —of  thedi- 

'  •        '  '  T 0000000 

ameter  Bb  will  be  the  calliper  A  a,  when  the  tree  Is  hewn 
to  the  inscribed  square,  or  the  most  that  it  can  be  hewn 
\v.tbo!!t  waste. 

The  second  column  shows  the  ratio  or  proportion,  ex- 
pressed in  decimals,  between  the  content  of  any  tree  mea- 
sured in  the  round  bv  girting  it,  expressed  by  l  or  unity, 
and  the  same  tree  hewn  in  any  proportion,  expressed  by  its 
calliper  in  the  lirst  column,  and  then  measured  as  square 
timber  by  callipering  it,  or  the  ratio  between  the  foot  square 
measure  and  the  foot  round  measure,  or  between  the  loads 
of  the  s*me  denominatiop.s.  The  third  column  shows  the 
proportionate  price  that  the  same  timber,  measured  by  the 
two  methods,  ought  to  bear  (exclusive  of  the  expense  of 
hewing,  carriage,  £:c.),  expressed  in  shillings  and  decimals, 
assuming  the  price  of  round  tiiiibcr  to  be  100  shillings  (5l.) 
for  the  convenience  of  calculating.  In  the  fourth  and  last 
column  are  mentioned  the  particular  proportions  of  the  num- 
bers before  mentioned  against  which  they  stand  :  thus  the 
"  side  of  the  inscribed  square"  is  also  "  l-4th  of  the  peri- 
meter;" and  when  the  calliper  A  a  is  -8040316,  the  side  A 
or  A  is  "  l-3th  of  the  perimeter,"  or  sum  of  all  the  sides 
A,B,  ^.  A,  a,b,  ^,5,  or  outline  of  the  figure;  also  "de- 
crease, of  Ir^th  in  content"  against '70248 15,  shows  that  ia 
this  case  the  square  m.easure  of  any  tree  is  l-r5th  part  less 
than  the  round  measure  of  that  same  tree  ;  at  -7833982  they 
are  equal,  and-at  -9619124  the  square  measure  exceeds  the 
round  measure  by  half!  In  little  more  than  in  this  last  pro? 
portion  is  the  small  timber  generally  hewn,  which  is  used 
by  the  barge-builders,  carpenters,  coopers  and  others  in 
London  ;  and  in  the  trade,  the  prices  per  load  or  foot  of 
round  j^nd  hewn  timber  vary  nearly  in  proportion  thereto, 
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The  calliper 

^Aa)  of  liewii 

Timber,  the 

The  Content 

square  Me.i- 

sure,  lib  Con- 

te,:t  round 

Price  of 
he%%-n  1  iiiiber, 
that  of  rouiiil. 

Proportions,  &c. 

d-ar.icicT  (Bb) 
being   =  lOU. 

Measure, 
being  1. 

being  loC. 

•70 

•794Si;79 

1 25^88784 

•7024815 

•8 

125-00000 

decrease  of  l-5tli  in  content 

•7071008 

•S10J694 

123-37006 

side  of  inscribed  square,   and 

•71 

•8172102 

122-3C662 

side  =  l-4th  of  perimeter 

•7169672 

-83:533:3:; 

120-OJOOO 

decrease  of  l-6tli 

•72 

•840Sr'o4 

118-99116 

•7271375      • 

•8571429 

116-66667 

decrease  of  l-7th 

•73 

•Sba90JQ 

115^  753-15 

•73467i27 

•875 

114^28568 

decrease  of  l-?th 

•74 

•?877:154 

119-64618 

•7-K)4R05 

•«b3»i8i< 

112-50000      1 

decrease  of  l-9th 

•74J01^:40 

•9 

111-llill 

decrease  of  1-lOth 

•7.5 

•5>llPf,06 

109-66228 

-7C 

•9363696 

106-7954O 

•77 

•9611730 

104<^3958 

•78 

•9863010 

101-38893 

•7853D82 

l-UTOOOO 

laKxxxw 

calliper  =  l-4th  of  circumfe- 

•79 

1-011753 

98-1^3839 

rence,  and  equal  contents 

•80 

1-037529 

96-38287 

•M040316 

1^0480 13 

95-U872 

side  =  l-5ih  of  perimeter 

•81 

1  •0-3629 

94-01774 

•82 

1^090054 

91-73856 

•8237824 

M 

90-90909 

1-lOth  increase 

•8278a«4 

Mlllll 

90-00000 

l-9tli  incre;i:>e 

•S3 

M16bQ3 

89-5-1134 

•?3:irv404 

1-125 

88-S8889 

l-8th  increase 

•h.iOt'^00 

1-14285T 

87-500O0 

l-7th  increase 

•84 

M 43875 

87-42210 

•8483270 

M6f;667 

85-7 142S 

l-6th  increase 

•85 

P!7127'i 

8537722 

•86 

M9S995 

83-40322 

•8603606 

1-2 

8.5-33333 

l-5th  increaie 

•8<;ic7fiU 

1 -204231 

83-0-1054 

fide  -  l-6ih  of  perimeter 

•fi~ 

1  "227040 

81-49692 

•8781018 

1-25 

80-00000 

1  4th  increase 

•K8 

1-2.5.''.4I0 

79-65525 

•8H62271 

1  ••273-240 

78-53980 

side  of  square  «qual  to  the 

•89 

1  ^284  UH 

77-87530 

circle 

•8«JS0504 

1-:K)7439 

76-18537 

Eide  -  l-7th  of  perimeter 

•90 

1-:513!22 

76-15437 

•.'K>(:S998 

1^333333 

75-fX)000 

l-3d  iucrea»e 

•01 

•92 

1-342465 

74-18983 

1-372132 

72-P79:50 

•9218736 

1-37772C 

72-583:55 

-ide  =  l-?th  of  perimeter 

•o:? 

I-l(;2123 

71-320-12 

•9.}H29a4 

1^427'2jy 

70-0643.S 

side  -=  !-9th  of  [>crlinttcr 

.f)4 

1-4:WI38 

69-81105 

■'J'> 

l-4fi.'JOT8 

68-3 1906 

•9500092 

!•  163291 

68-33913 

side  «=  1-lOth  of  perimeter 

•9« 

1-494041 

66-93-255 

•9619124 

\-5 

ao-66';6G 

\  iocreate 

•97 

1 -585329 

65-5 '>962 

•98 

1-556942 

64-22H-17 

•99 

I^.'-.'<8878 

62-9J749 

J-OO 

1-621139 

61-6850i 

liJc  =  O,  or  circimiKribing 

^^ 
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For  example :  suppose  a  hewn  tree  of  any  length,  and 
that  when  callipered  in  the  middle,  on  the  angles  or  cor- 
ners, or  in  the  directions  Bb  and  Bl^,  fig.  7,  the  same  are 
shown  by  the  rule  to  be  26^  and  25j  inches ;  add  these  to- 
gether and  take  the  half  thereof,  and  we  have  26  inches  for 

the 

The  mathematical  reader  will  readily  perceive  the  mode 
cf  calculating  the  content  of  a  tree,  either  by  the  round  or 
girt  method  or  by  the  square  or  calliper  method,  to  be  the 
same,  except  in  determining  the  area  of  the  section  at  the 
girting  place ;  and  that  the  numbers  in  the  second  column 
of  the  above  table,  expressing  the  content  square  measure 
in  difTircnt  cases  when  the  round  measure  is  unity,  do  ex- 
press al:io  the  ratio  of  the  areas  ol:  the  girting  or  middle  sec- 
tions in  each  care :  thus,  in  the  first  line  of  the  table  -70  -f 

.^   •     .1  IT  1   3-l415()3  X  3-14  1503 

•TO  =  "49  is  the  calliper  area,  and ^^  x 

'  4x4 

•6168303  is  the  girt  area;  whence,  as  -6166503  :  1  : :  -49  : 
•79  ;3379  the  number  in  column  the  second  :  and  thu<  the 
numbers  answering  to  '71,  '72,  -73,  &c.  were  determined. 
Tn  the  second  line  of  the  table,  as  there  is  to  be  a  decrease 
of  l-5th  or  2-lOths  in  the  content,  we  have  given  '8  lor 
the  number  ui  the  second  coluujn;  whence,  as  1  :  •6168503 
: :  "8  :  -4934602  the  calliper  area,  ^hose  square  root  is 
'7024815  as  in  the  first  colunm  ;  and  thus,  when  there  is  a 
decrease  of  1 -6th,  l-7th,  or  an  increase  of  1-1  Oih,  l-9th, 
&c.  are  the  numbers  determined. 

Let  fig.  8  represent  one  quarter  of  the  end  of  a  hewn  tree/ 
(as  fig.  7  delineated  the  whole  end,)  draw  the  line  CG,' 
making  the  angle  ECG  (=  GCH)  =  45°,  and  join  FC; 
then  m  the  20th  line  of  the  table,  since  the  side  is  to  be 
"  l-5ih  of  the  perimeter,"  half  the  side  (or  DF)  is  to  be 
equal  to  4-5th?  of  the  l-&th  part  of  the  perimeter  (or  DF 
+  FG),  and  DF  is  equal  to  4FG;  whence  we  have  re- 
quired to  divide  an  angle  of  45°  into  two  such  parts,  that 
the  sine  of  the  greater  part  may  be  equal  to  four  times  the 
arc  of  the  lesser  part.  By  the  help  of  Dr.  Hutton's  or  Cal- 
let's  tables,  and  the  method  of  trial  and  error,  the  greater 
angle  will  in  tins  case  be  found  =  36°  28'  59-42'''  =  DCF, 
whose  natural  cosine  is  -8040316,  the  number  in  the  first 
column  J  and  in  like  manner  we  proceed  when  the  side  is 
to  be  l-6th,  I -7th,  &c.  of  the  perimeter.  The  methods  of 
procedure  in  the  remaining  cases  are  sufTicientlv  evident. 
It  may,  however,  be  p;oper  to  state,  that  the  prices  being 
reciprocally  as  the  quantities,  we  have,  in  the  second  line,  as 
.8  :  1  : :  100  :  125  shillings  per  loadj  as  in  the  last  column. 
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the  diameter  Bb  ;  in  like  manner  kt  the  tree  be  callipered 
in  the  same  place,  but  on  the  slde.'j  or  in  the  directions  Aa 
and  Aa,  and  suppose  them  22|  and  22-;.  Then  say,  by 
the  rule  of  three,  as  C6  :  1  : :  e2|  :  -875  :  looking  lor  this 
number  in  tiie  first  column,  \vc  find  the  nearest  number 
thereto  to  be  -5781018,  and  answering  thereto  in  the  se- 
cond coUuim  is  1-55,  ("  l-lth  iner^rase,")  showin':;  that 
the  sq  lare  measure  oi  this  tree  is  1-25  times  ihat  of  its  round 
measure,  or  l-4tii  part  more;  and  by  the  third  column  it 
appears  tiiat  the  price  per  load,  square  measure  should  be 
60-  lOJdihs  or  8-lOths  times  that  ot  the  price  of  the  same 
tree  per  load  round  measure,  exclusive  of  the  cost  of  hew- 
ing, carriage,  &:c.  Suppose,  therefore,  the  jjrice  of  the  tree 
in  question  per  load  round  measure  to  be  5l.  10s.  or  5-5, 
this  multiplii:d  by  '8  gives  4-4,  or  4l.  Ss.  for  the  price  per 
load  square  measure  or  when  hewn.  For  another  example  : 
suppose  a  tree  callipered  in  the  middle,  on  its  angles  or  cor- 
ner>,  gave  24  and  21  inches,  then  24  inches  is  the  diame- 
ter Bb;  and  that  the  tree  callipered  in  the  same  place  on 
its  sides  gave  19  and  \8}  inches;  the  half  of  the  sum  of 
these  being  ISl,  or  18-875  inches,  is  the  calliper  Aa,  then 
df:  24  :  1  :  :  lb*875  : :  -786;  the  nearest  nuniber  to  this  in 
column  the  first  is  •7853982,  in  which  case  it  appears  from 
colunm  the  second  that  the  round  measure  and  square  mea- 
sure arc  equal,  the  calliper  being  ecjual  to  l-4th  of  the  cir- 
cumference or  to  the  girl ;  the  prices  per  load  should  not  in 
this  case  therefore  varv. 

Supnose  the  price  per  load  of  hewn  timber  or  of  tb.e  square 
measure  to  be  given,  and  also  the  proportion  which  the 
calliper  bears  to  the  diameter,  or  how  many  per  cent,  the 
former  is  of  the  latter ;  the  second  column  will  in  that  case 
give  the  proportionate  price  of  the  same  timber  round  mea- 
sure :  thus,  if  hewn  timber  measured  bv  callipering  it  be  at 
7l.  2s.  6d.,  or  in  decimals  7-125  pounds  per  I  lad;  that  the 
cost  of  hewing  and  carriage  is  2l.  Os.  6d.  or  2025  pounds 
per  load ;  the  diftercnce  of  these  or  the  net  price  beuig  5-1 
pounds,  and  thai  it  be  so  hewn  that  the  calliper  A  a  is  90 
percent,  or  90-UK)dths  of  the  diameter  Bb:  looking  for 
•90  in  the  first  column  of  ihe  table,  I  tind  a'iainsi  ii  in  the 
second  column  1*.S13122,  which  multiplied  b)-  5-1  gives 
C)G07  pounds,  or  Gl.  13s.  ll:|d.,  the  price  which  this 
timber  ought,  independent  of  profit,  to  liave  borne  :U  the 
place  of  its  growth  when  round  and  measured  bv  girimg  it. 
A  Kcntleman  or  his  agent  having  oak  timber  to  dispose  of", 
and  bein<r  unacquainted  with  tlie  diflereiicc  of  measures,  it' 
oflcred  51.  2s.  per  load  by  a  timber  dealer,  who  slated  at 
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the  same  time,  "  it  will  cost  m^  Sl.  Os.  6cl.  to  hew  this 
timber  and  carry  it  to  London,  where  it  will  only  fetch 
7I.  2s.  6d.  per  load,"  he  would  instantly  conclude  what  he 
would  think  a  good  bargain ;  not  suspecting  that  the  difle- 
rence  of  measure  (it  hewn,  as  in  the  last  example,)  covild 
put  nearly  1 1.  12  s.  per  load,  or  31  per  cent,  into  the  pocket 
of  the  dealer. 

It  may  be  proper  to  add,  that  the  way  to  examine  any 
lot  of  hewn  timber,  wiih  the  view  of  determining  to  whien 
line  of  the  above  tabic  it  should  be  referred,  is  to  take  the 
calliper  in  inches  of  several  of  the  trees  indiscriminatefy 
chosen  in  the  middle  or  girting  place,  first  on  each  of  their 
side-;,  or  in  tlie  directions  Aa  and  Aa,  and  place  the  results 
■under  each  other  in  a  column,  and  next  callipering  them  in 
the  sa.i)e  plac;  bat  at  the  corners  or  in  the  directions  Bb 
and  Bl',  placing  these  likewise  in  a  column;  then  dividing 
the  sum  of  the  first  column  by  the  sum  qf  the  second  co- 
iu.mn,  and  carrying  the  division  to  three  or  four  places  of 
decimals,  the  quotient  or  result  is  to  be  sought  for  in  the 
first  column  of  the  table. 

Hoping  that  I  hav^e  made  the  above  intelligible,  and  that 
the  table  will  not  be  unacceptable  to  the  growers  of  timber, 
their  agents^  aad  others. 

I  remain,  my  lord,  your  lordship's 

most  obedient  aad  humble  servant. 
Crown-street.  Wesmincter,  JOKN  FarEY, 

May  30,  1803. 
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Hauy's  Tlicories  of  Crystallography, 

[Continued  from  p.  172.] 

C  . 

Oynthf.sis  is  crrounded,  as  I  mentioned,  on  the  fact,  that 

all  well  for.nicti  crystals  arc  terminated  by  plane  surfaces. 

Since  there  exist  priuiitive  Ibrm.s,  there  nmst  also  be  se-- 
cond;'.r)'  forms,  for  the  one  supposes  the  existence  of  the 
other.  The  secondary  fc^rms  are  such,  that  sections  can  be 
made  only  parallel  to  the  sides  of  the  primitive  ;  and  when 
ihc  pnmitive  has  been  produced  by  these  sections,  the  di- 
vision being  continued  the  integrant  particles  are  obtained. 

T!ie  mineralogical  analysis  descends  from  the  secondary 
to  the  primitive  form,  and  from  the  latter  to  the  integrant 
partijic;  just  so  the  mineralogical  synthesis  ascends  from 
the  i  ilegraut  particle  to  the  primitive,  and  from  theucc  to 

the 
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the  secondarv  forms.  A  crystalline  edifice  is  thereibre 
raised  by  means  of  the  integrant  particles.  What  are  the 
laws  of  this  extraordinary  arch  i  ted  cure?  By  laws  I  mean, 
the  dispositioa  of  the  laminrr,  not  the  jiieans  employed  by 
nature  to  execute  the  curious  structure. 

Laws  must  exist,  1st,  For  the  foin)ationof  the  primitive; 
and,  Cdly,  For  the  construction  of  the  sceomia.y  form.  The 
primitives  are  either  similar  to  their  integrant  particles,  or 
thev  are  not.  If  they  are,  their  forms  mu>t  be  paralleltpi- 
pedons,  and  their  laws  oi'lormaiion  very  simple;  for  there 
Mill  be  the  same  number  of  integrant  particles  m  each  row, 
ai>  there  arc  rows  in  each  huniiia,  a.-,  there  are  lamince  in  tlie 
primitive  foiin.  It  is  easy  to  conceive  that  all  the  joints 
perfectly  coincide  with  each  other  and  form  continued 
plaiKS  ;  neither  v.ill  there  be  any  vacuity  left  between  the 
particles.  If  the  primillve  be  not  similar  to  the  integriuit 
particle,  then  the  simplieily  of  the  former  case  disappears. 
I  have  already  stated  iliat  there  are  three  forms  of  integrant 
jjartieies;  the  tetraedron,  the  triangular  prism,  and  tiie 
jxiralltlopipedon.  There  are  also  six  primitive  forms  ;  the 
parallelopipcdon,  the  octatidroji,  the  tetraedron,  the  re- 
gular hcxaiidral  prism,  the  dodecaedron  boimded  by 
rhombs  all  erpial  and  similar,  and  the  dodecaedron  with 
triangular  s.des  and  ibrmed  bv  two  right  pyramids  uniterl 
base  to  ba^e.  Ot  thtse  .-ix  primitive  form ^  tlicre  are  only 
the  parallelopipedon  and  the  rei'ular  hcxacdral  prism  that 
can  cxactlv  fill  up  a  space  without  leaving  anv  vacuify.  The 
integri'nt  particles  of  the  former  arc  parallclopipedons  ;  of 
the  hitter,  triangular  prisms.  As  to  the  other  four  primitive 
forms,  their  mtcoraut  particles  a,c  teiraedrons.  'i'he  do- 
deci'edron  lK)aiKied  Ijy  rhombs  is  produced  Ijy  twenty-four 
t^imilar  tetrredrons  without  any  vacuity  between  them; 
the  oclaedron  and  t..-traedron  are  formed  by  tetraedrons 
leaving  ocjaedra!  vacuities;  and  th<'.  dodeeaednm  bounded 
by  triangles,  to  be  iormed  of  tetraedrons,  must  imply  sec- 
tions parallel  to  more  than  six  planes  j  which  perfectly  co- 
incides witii  observaiion. 

These  vacuities,  whoge  existence  must  be  admitted  in  the 
integrant  particle  ',  as  well  as  between  those  particles  when 
formmg  a  |)rimitivc,  give  ri.;e  \)  the  ibllowing  reflections  : 

When  the  elements  of  a  substiincc  are  chenncally  com- 
bined, that  substance  is  homogeneous.  I^ct  us  suppose  a 
crv'stal  ol  such  a  su!)stance  to  be  subdivided  into  small  pa- 
j-allekjpiiiedons  CLjual  and  similar:  a.<;  tfir  substance  is  homo- 
geneo..s,  and  lluse  litile  parailelopipedons  leaving  no  vacui- 
ties between  thent,  it  is  evident  tiie  elements  that  com- 
pose 
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pose  them  are  equal  in  numher  and  proportion.  We 
will  next  suppose  the  crystals  of  this  substance  can  be 
divided  by  sections  parallel  to  six  planes.  In  that  supposi- 
tion, nineteen  or  twenty  different  species  of  parallelopipe- 
dons  can  be  produced.  Among  these  species  some  will 
be  sin};lar,  others  not ;  but  none  of  the  species  will  be  ex- 
actly parallel  to  each  other.  We  will  proceed  on  two  si- 
milar crystals  of  the  same  substance  and  equal  in  soliiiitv  ; 
dividing  the  first  into  one  species,  the  other  into  a  different 
species,  of  paralklopipedons,  equal  in  sohditv  but  not  in 
surface;  and  let  the  division  of  each  be  pushed  to  its  last 
term.  But  as  we  are  come  by  smooth  sections  to  parailelo- 
pipedons  of  different  species,  those  sections  have  also  pro- 
duced their  differences :  but  by  supposition  these  parallelo- 
pipedons  are  the  result  of  the  last  possible  term  of  division 
without  destroying  the  chemical  composition,  and  being 
equal  in  solidity,  though  not  in  surface,  they  cannot  con- 
tain each  other ;  therefore  if  their  differences  are  not  inte- 
grant parts  of  both,  these  differences  must  cease  to  be  ho- 
r.iogeneous,  and  we  come  to  a  sort  of  chemical  decomposi- 
tion. It  is  true  we  cannot  execute  this  excessive  division, 
but  we  can  form  a  very  correct  idea  of  it.  If  the  little  pa- 
rallelopipedons  contain  two  sorts  of  elements,  their  difl'er- 
ences  will  also,  but  in  dili'erent  proportions;  and,  sir,  if 
you  will  turn  to  Berthollet's  Bvsearches  on  the  Laws  oj  Af- 
Jinities, you.  v.ill  sec  him  in  all  his  experiments  proving,  that 
however  perfectly  a  chemical  decomposition  may  have  been 
made,  the  results  will  always  contain  a  certain  portion  of 
those  substances  from  which  it  was  the  object  of  the  ope- 
ration to  separate  them.  If  these  reflections,  sir,  are  well 
grounded,  do  they  not  give  us  hopes,  and  perhaps  show 
the  possibility,  of  descending  from  the  integrant  particles 
to  the  constituent  particles?  This  second  research  is  of  the 
same  nature  as  the  lirst.  It  is  more  than  probable  ihat  the 
constituent  particles  themselves  are  divisible,  having  no  de- 
termined figure,  but  are  aggregations,  sui)ject  to  the  sam.e 
laws  as  the  integrant  particles.  The  object  of  the  natural 
philosopher  is  not  to  discover  the  forms  of  the  ultimate  par- 
ticles, but  to  determine  their  respective  positions ;  which, 
if  ever  they  could  be  determined  in  the  integrant  particles 
and  their  component  parts,  the  grand  problem  of  chemical 
aiT-juitles  would  be  fully  solved  ;  and  should  such  ever  be 
the  case,  to  the  Abbe  Ilaiiy's  theory  would  be  due  the  merit. 
The  Evcyddpced'ni  Dritamrica,  under  the  article  Cliemistryy 
in  the  Supplement,  p.  Spfi,  says  : 

*'  This  theory,  to  say  no  more  of  it^,  is,  in  point  of  in- 
genuity. 
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ffenuity,  inferior  to  few ;  and  the  mathematical  skill   and 
mdustrv  of  its  author  are  entitled  to  the  greatest  applause. 

<*  But  what  we  consider  as  the  most  important  part  of 
that  philosopher's  labours,  is  the  method  which  they  point 
out  of  discovering  the  ligurc  of  the  mtegrant  particles  of 
crystals ;  because  it  may  pave  the  way  for  calculating  the 
affinities  of  bodies,  which  is  certainly  bv  far  the  niosf  im- 
portant part  of  chemistry.  This  part  of  the  subject,  there- 
fore, deserves  to  be  investigated  with  the  greatest  care." 

But  I  return  to  the  point  whence  this  dii»:ression  carried 
me, — to  the  vacuitie-^  left  between  the  integrant  particles  in 
the  construction  of  a  primitive  form.  The  Abbe  considers 
them  as  filled  either  by  the  water  of  crvstallization  or  by 
some  other  substance.  Is  it  not  an  adniissible  supposition 
that  this  other  su!>stance  is  composed  of  the  same  elements  • 
as  the  integrant  particles,  but  in  different  proportions  ?  At 
I'jast,  such  is  the  conclusion  1  should  be  tempted  to  draw 
after  reading  BertholLt's  excellent  Uesearches  on  Affinities. 

1  shall  now  proceed  to  the  laws  of  formation  in  secondary 
crystals.  It  is  easy  to  deduce  them  from  these  two  iacts : 
viz.  1st,  That  the  sides  of  the  secondary  crystals  are  planes; 
Sdly,  That  they  divide  by  smooth  sections  parallel  to  the 
sides  of  their  primitive  form. 

Let  us  take  a  rhomboid  of  carbonate  of  lime  for  example. 
If  on  one  of  the  sides  of  the  rhomboid  I  wished  to  raise  a 
pyramid,  I  should  lay  laminae  of  rhomboidal  particles  upon 
each  other.  These  laminae  would  decrease  in  surface  until 
the  last  is  reduced  to  a  single  rhomboid.  Thus  the  second 
lamina  contains  fewer  particles  than  the  first,  the  third 
fewer  than  the  second,  and  so  on.  As  the  faces  of  tiiese 
pyramids  ;ue  alwayb  to  be  planes,  the  successive  decrements 
of  the  laniniai  nmst  be  equal ;  that  is  to  say,  the  second  la- 
mina is  less  by  one  range  in  every  direction  than  the  first, 
and  the  third  than  the  second,  8cc.  If  the  decrement  is 
more  rapid ;  that  is  to  say,  if  two  or  three  ranges  are  sub- 
tracted m  tlie  second  lamina,  the  sanie  number  will  be  sub- 
tracted from  the  third,  and  so  on  succcs-iively  till  the  pyramid 
is  completed.  As  the  sections  are  to  be  smooth,  the  joints 
must  form  one  continued  plane;  therefore  the  ranges  and 
even  the  particles  at  the  jouits  must  not  encroach  on  each 
other :  hence  it  follov/s  that  the  miftiler  of  ranges  succes- 
s'uK'lu  sultracled  from  each  lamina  can  7iever  le  iitcommen- 
snraile  ;  that  is  to  say,  the  decrement  may  be  1,  2,  3,  4, 
8cc.;  but  never  ^/2,  v/3,  &o. 

These  are  the  decrements  parallel  to  the  edges,  or,  as  the 
Abbti  calls  them,  dccremtnts  on  the  ed^es.     But  ihey  may 
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take  place  in  a  parallel  with  the  diagonal  of  the  faces  of  the 
primitive;  they  are  then  called  dtcrements  on  the  angles^ 
because  the  diagonals  are  drawn  from  one  angle  to  the  op- 
posite angle.  This  second  species  of  decrement  follows  the 
sam;-  laws  as  the  first. 

Tlierc  is  a  third  species,  called  by  Our  author  inter- 
JHcdiale  decrements.  In  this  case  they  are  neither  parallel 
to  the  edges  nor  to  the  diagonals  of  the  faces,  but  to  inter- 
mediate Tines,  which  if  prolonged  would  intersect  both  the 
edges  and  diagonals,  hut  otherwise  they  follow  the  same 
laws  as  the  two  first.  It  is  a  general  law,  therefore,  that  in 
all  cases  the  lam'ince  decrease  in  arithmitical  progression, 
and  its  ratio  or  the  niimiei-  of  ranges  sidtracted  is  always 
i.ommensiirahle. 

The  particles  of  which  the  laminoe  are  composed  are  to 
bt  considered  as  parallelopipedons ;  not  that  the  integrant 
particles  always  have  this  figure ;  but  if  ther  have  it  not, 
tljcy  must  leave  vacuities  between  them,  and  each  vacuity 
being  added  to  its  corresponding  particle,  will  complete  the 
parallelopipedon.  If  tliis  was  not  the  case,  the  faces  of  the 
secondary  crystals  would  not  be  planes,  nor  could  they  be 
split  smoothly  in  any  direction.  These  httle  parallelopipe- 
dons which  compose  the  subtracted  ranges  are  what  I  called 
above,  after  our  author,  suhtractive  particles. 

I  supposed  the  construction  of  the  secondary'  form  only 
to  take  place  on  one  of  the  faces  of  the  rhomboid  ;  but  what 
was  said  relative  to  that  face  is  applicable  to  all  the  others. 
It  is  also  to  be  remarked  that  different  laws  of  decrement 
may  affect  the  different  faces  j  even  further,  different  laws 
may  successively  affect  the  same  face.  Hence  a  diversity 
of  forms  arise  scarcely  credible  to  a  person  unacquainted 
with  the  doctrine  of  combinations.  The  Abbe  Haiiy  has 
calculated,  "  that  confining  oneself  to  decrements  by  1,2, 
3,  or  4  ranges,  and  not  taking  intermediate  or  mixt  decre- 
ments into  account,  the  rhomboid  is  capable  of  6,324^604: 
varieties  of  crystalline  forms. 

It  is  an  important  remark,  that  whatever  miy  be  the  va- 
riety of  form,  the  forms  (in  complete  crystals)  will  always 
be  symmetrical.  There  are  two  sorts  of  symmetry,  the 
perfect  and  imperfect.  In  the  perfect,  the  right  is  sym- 
metrical with  the  left,  and  the  top  with  the  bottom  ;  but 
\n  the  imperfect,  the  top  is  not  symmetrical  with  the  bot- 
tom. Tnis  latter  species  of  symmetry  appears,  by  general 
ol^^ervatiou,  to  be  exclusively  appropriated  to  crystals  that 
become  electrical  by  heat;  that  is  to  say,  which  being  ex- 
poseJ  to  the  heat  of  the  fire,  or  plunged  into  hot  water, 
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acquire  the  electric  power.  These  cry^stals,  the  tourmaenli 
tor  example,  ncquiro  a  positive  electricity  on  one  side,  while 
on  the  side  diametrically  op)X)sitc  their  eleetriciiy  becomes 
negative  ;  and  all  observations  hiiherto  made  give  us  reason 
to  conclude  that  these  sides  are  never  synimelrical,  and  are 
always  produced  by  different  or  fewer  laws  o'i  decrement, 
*•'  Hence,"  says  the  Abbe,  "  by  mere  inspection  it  is  easv 
to  point  out  which  is  the  tide  that  will  give  the  positive  and 
which  the  negative  electricity."    (Vol.  i.  p.  237-) 

Tlie  astonishing  variety  in  the  crsiallinc  i"oni;s  leads  us 
naturally  to  ask,  What  can  be  the  cause  of  this  variety  ? 
This  question  has  not  been  treated  by  the  Abbe  :  allow  me, 
sir,  to  submit  a  few  ideas  on  the  subject  for  the  opinion  ot 
mathematicians. 

First  causes,  I  repeat,  are  not  the  object  of  this  discus- 
sion. I  state  the  question  ihus  :  Why  does  the  same  sub- 
stance crystallize  in  such  :i  variety  of  for;'is,  always  sym- 
metrical and  always  tcrniinated  by  planes  ? 

The  solution  of  this  question  scc'ns  to  require  three  con- 
ditions :  1st,  That  the  particles  of  the  substance  dissolved 
m  the  fluid  all  leave  the  state  of  rest  at  the  sanie  instant,  to 
form  the  crystal  by  their  arr^Tcna'tion  :  2dly,  That,  while 
these  particles  are  in  the  act  of  drawing  near  to  e?.ch  other, 
no  foreign  power  shall  imprint  on  iheiii  any  other  motiou 
than  a  common  motion,  v.hcther  it  be  in  a  straiuht  line, 
or  rolarv  round  tlieir  common  centre  of  gravity:  yclly?  That 
the  particles  all  arrive  at  the  ^tatcof  rest  at  the  same  instant, 
which  takes  place  when  the  act  of  crystallization  is  finished. 
The  second  condition  is  nc^e.-;ary,  and  infers  the  Ihsl  and 
third.  The  natural  conser,re:ice  of  these  condiiii)ns  will  be, 
that  the  aggregation  of  the  partic'^s  will  only  take  place 
conformably  to  a  law  acting  c^i^ally  on  all  of  them,  what- 
ever may  be  the  law. 

Since  they  all  leave  the  slate  of  rest  at  the  same  instant, 
they  are  in  equiiibrio  previous  to  that  instant.  Since  they 
all  arrive  at  the  state  of  rest  at  the  same  instant,  thev  are  in 
equiiibrio  after  that  instant :  but  when  |:articlcs  that  are 
acted  upon  by  no  oiher  iorcc  than  that  which  they  exercise 
on  each  other,  are  in  equiiibrio,  they  arc  in  the  closest  pos- 
sible union  that  concomitant  circumstances  will  permit.  If 
the  pai  tides  were  in  e(]nilil)rio  j)revious  to  their  leavinorilic 
state  of  rest,  something  must  have  obstructed  their  aj)])roach. 
Let  us  suppose  that  somelhing  to  be  the  inteq)Oftilion  of  an- 
other substance,  and  that  so  long  as  the  interposition  re- 
mains e(juilibrium  is  mainiaincrl.  Kut  this  can  only  be 
the  ease,  in  as  much  as  the  whole  of  the  particles  of  the  in- 
I  lerposcd 
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terposed  sul)stance  are  iti  equilibrio  with  the  whole  of  the 
particles  dissolved  and  about  to  leave  the  state  of  rest,  which 
in  the  future  I  shall  call  the  proper  particles.  If  by  any 
cause  which  acts  uniformly  on  the  whole  surface  of  the  dis- 
solving fiuid  any  of  the  interposed  particles  are  subtracted, 
the  proper  particles  must  cease  to  be  in  equilibrio.  A  step 
to'.vard  aagreaation  will  irnmediately  take  place,  and  the 
equilibrium  Vvill  be  restored.  A  further  subtraction  will 
produce  a  mrther  step  tov.ard  aggregation,  and  a  consequent 
equilibrium  ;  and  these  operations  will  be  repeated  so  long 
as  the  cause  of  subtraction  continues,  and  the  longer  its 
duration  the  larger  will  be  the  resulting  crystalline  mass. 
If  the  above  mode  of  reasoning  be  admitted,  it  will  suthce 
to  apply  the  laws  of  equilibrium  to  deduce  the  laws  of  crys- 
talline forms.  The  laws  of  equilibrium  to  which  I  allude 
are  those  of  the  equilibrium  of  huids,  with  certain  modifica- 
tions which  sliali  hereafter  be  explained.  According  to  these 
laws,  that  the  precedii^"  conditions  may  take  place  in  the 
formation  of  a  crystal,  it  will  be  necessary  tliat  they  take 
place  in  the  forniation  of  each  and  every  part  of  it,  what- 
ever may  he  the  figure  or  the  smalinessof  those  parts.  They 
must  also  take  placq  in  those  last  crystals  which  contain  the 
least  possible  number  of  particles;  and  as  these  particles  are 
in  equilibrio,  and  in  the  greatest  possible  state  of  proximity 
to  each  other  which  circumstances  will  permit,  it  must  fol- 
low, to  fullil  all  the  conditions,  that  these  particles  form  a 
sym^metrica!  polvedron.  This  peculiar  disposition  of  the 
crystalline  particles  constitutes  the  modification,  to  which  I 
alluded,  in  the  laws  of  the  equilibrium  of  fluids;  it  being 
necessary  in  this  case  to  take  the  number  of  crystalline  par- 
ticles into  account,  which  is  not  the  case  when  treating  of 
the  particles  of  a  fluid.  In  a  fluid,  the  particles  and  their 
reciprocal  distances  are  supposed  infinitely  small ;  but  the 
crystallme  particles  and  their  distances  to  each  other  must 
be  supposed  finite.  This  material  difference  will  neces- 
sarily cause  a  difference  between  the  forms  of  their  ag- 
gregates. Those  formed  with  the  particles  of  a  fluid  will 
be  boi-ndcd  by  curved  lines  :  the  crystalline  aggregates,  on 
the  contrary, V  ill  be  terminated  by  straight  lines;  and  when 
these  straight  lines  are  not  too  small,  the  boundaries  will  be 
sensibly  rectilinear. 

To  ascertain  what  the  power  is  that  holds  the  particles 
in  the  state  of  rest,  though  not  in  close  contact,  is  not  the 
ouestion  ;  but  the  form  of  the  polyedrons  which  they  ])ro- 
ducc.  The  closer  adhesion  of  the  particles  to  be  obtained  by 
the  subtraction  of  caloric  sufliciently  demonstrates  th.at  the 
3  particles 
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fjarticlcs  ar'j  not  in  clo?e  contact  with  each  other,  and  tlie 
constancy  of  the  crystaHinc  ibrnis  equally  proves  that  they 
are  in  equilibrio.  We  will  now  proceed  to  the  construc- 
tion of  a  crystal  with  these  crystalline  particles.  That  the 
constancy  of  tile  form  in  the  large  crystal  be  preserved,  the 
particles  must  be  in  equilibrio.  That 'the  equilibrium  be 
prescr\-ed,  the  forces  that  solicit  the  particles  to  motion  must 
mutually  destroy  each  other.  That  the  mutual  destruction 
of  these' forces  be  eflected,  those  forces  after  having  been 
decomposed  into  other  relatively  parallel  to  three  axes  per^ 
pendicular  to  each  other,' and  having  a  common  point  of  in- 
terseetion,  nnist  each  njeet  in  its  direction  another  forcti 
equ;il  and  diametrically  opposed  to  it.  This  will  be  obtained 
if  the  similar  particles  are  arranged  on  straight  lines  p:irallel 
two  and  two  at  equal  opposite  distances  from  the  common 
centre,  and  bisected  by  lines  passing  through  that  centre; 
but  if  the  particles  are  thus  arranged  they  must  produce 
symmetrical  solids  bounded  by  planes ;  and  they  are  thus 
arranged  :  for  if  a  foreign  force,  an  excess  of  caloric  ibr 
example^  does  not  impede  the  free  arrangement  of  the  par- 
tielca  in  the-  formation  of  the  crystal,  their  exterior  dispo- 
sition will  follow  as  much  as  possible  their  interior  arrange- 
ment ;  but  their  interior  arrangement  must  be  on  straight 
lines,  or  the  crystal  would  cease  to  be  homogeneous  ;  their 
exterior  disposition  will  therelorebe  on  straight  lines. 

As  the  circmnsiances  giving  rise  to  tlie  approach  of  the 
particles  may  be  in  the  highest  degree  variable,  it  mu.-t  ibl- 
low  that  the  forms  produced  may  be  di\er«ined  in  the  ex- 
treme. Such,  sir,  is  the  answer  I  should  submit  tor  the 
solution  of  the  question  proposed. 

VVhcn  speaking  of  the  approach  of  the  proper  particle?, 
I  said  that  it  might  he  occa'^ione.l  by  the  sjbtraeli'.jn  of 
certain  interposed  particles  which  obstructed  the  approach 
of  the  proper  particles.  The  former  are  generally  water, 
raloric,  or  any  fluid  elastic  or  not.  Their  exit  may  perhaps 
make  place  for  others,  such  as  light,  electricity,  &c.  ice. 
>Jia  the  tsscntial  point  is,  that  whatever  these  particles  may 
be,  thev  are  in  perl'eet  ecjuihbrio  v.  ith  the  proper  particles, 
otherwise  they  would  become  perturljing  forces.  Hence 
it  follows,  that  not  only  ihe  integrant  particles  of  the  cr^'s- 
tal,  but  all  those  that  are  mixed  with  tlicni,  the  chemical  or 
component  particles  and  even  the  vacuities,  must  follow 
the  same  laws.  It  also  follows,  that  if  each  species  of  par- 
ticle (even  the  chemical)  that  enters  into  the  formation  of 
the  crystal  be  separately  consideicd,  each  species  will  have 
its  distinct  symmetrical  and  polyedral  form.     Tlic  fonrw 
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will  pcuctrate  each  other,  while  the  particles  will  not  only 
not  penetrate,  but  not  even  touch  each  other.  All  forms 
would  stand  in  the  same  predicament  as  the  regular  octaii- 
dron,  which  contains,  as  the  Abbe  Haiiv  has  demonstrated, 
six  regular  octaedrons  and  eight  regular  tctraedrons,  each 
tetraedron  containing  one  octaedron  and  four  tctraedrons. 
It  will  further  follo^^■,  if  the  chemical  elements  can  be  looked 
upon  as  particles  which  are  not  in  contact  with  each  other, 
that  w'e  may  from  thence  mathematically  determine  che- 
mical amnities. 

I  have  now,  sir,  but  one  task  left ;  to  speak  of  the  appli- 
cation our  author  has  made  of  algebra  and  ffcomclrv  to  crys- 
tallography.  Manv  persons  complain  of  the  ditiiculty  ne- 
cessarily resulting  from  it  in  the  study  of  mineralogy;  and 
dare  not  engiige  in  it,  uncertain  whether  they  will  find  a 
compensation  ior  their  trouble.  Our  author  has  therefore 
adopted  a  double  plan,  and  begins  by  exposing  his  theory 
by  a  series  of  reasonings  and  arguments  which  will  suffice 
to  make  the  reader  understand  it,  or  any  discoveries  made 
in  consequence  of  it.  He  then  exposes  the  theory  in  the 
most  correct  of  all  languages — mathematical  analysis ;  by 
far  the  most  interesting,  and  tlic  only  means  of  making  dis- 
coveries oneself:  and  who  can  be  callous  to  the  pleasure  of 
discovering  an  unknown  trulh  ?  If  the  solution  of  a  problem 
2;ive3  so  jnuch  satisTaciion,  though  the  data  be  only  ima- 
ginary, what  must  he  the  sensations  of  those  who  are  happy 
enough  to  solve  problems  w  hose  data  are  set  by  Hint  whom 
the  greatest  of  pagan  philosophers  calls  the  eternal  Oeome- 
triciart?  This  recalls  reflections  to  my  mind  which  I  cannot 
suppress.  Conversing  one  day  with  the  Abbe  Haiiy,  he 
wa^  taking  a  cursory  view  of  all  the  modern  discoveries  ; 
v.hcn  he  could  not  help  remarking,  that  there  was  not  one 
of  them  but  \\-hat  furnished  victorious  arms  to  the  cause  of 
religion.  My  antiwer  was,  that  in  future  the  name  of  God 
would  be  as  distinctly  written  on  a  crystal  as  it  had  hitherto 
been  in  the  heavens.  The  observation  of  this  most  religious 
and  ingenious  man  reminds  me  of  the  saying  of  lord  liacon: 
"  A  little  philosophy  estranges  us  from  religion,  but  a  great 
dca!  reclaimi  us  again."  Even  d'Alembcrt  could  not  help 
saying:  '•'^  Aw  utiieUt  in  the  Cartesian  system  is  a  philoso- 
pher mistaken  in  the  principles  ;  but  an  atheist  in  the  New- 
tonian system  is  something  worse,  an  inconsequent  philo- 
sopher." 

But  to  return  to  the  mathematical  part  of  our  author's, 
th.eorv  :  the  bratich  of  math.crnatics,  and  the  nianuer  in 
which  he  treats  ic,  are  almost  new.     Tix'  theory  of  polye- 
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•^ons  had  been  nearlv  neglected  bv  geometers,  bath  ou 
aecount  of  the  difficulty  to  represent  a  polycdron  on  a  plane, 
a-iid  because  thev  did  not  heel  the  iitil.tv  of  rhc  pursuit. 
Nevertheless,  strange  to  say,  all  the  regular  figures  that  arc 
to  be  fonnd  in  one  of  rlie  three  kingdoms  of  nature  are  po- 
Ivedrons.  In  this  point  of  view,  the  branch  of  niathen;atic? 
illustrated  by  the  Abbe  becomes  very  interesting;  and  it  is 
not  a  httle  so,  to  sec  with  what  ingenuity  he  extricates  him- 
self from  the  uifFiCultits  he  meets  with  in  his  researches. 
He  forms  al!  the  polyedrons,  however  complicated-,  of  little" 
equal  rliomlviids  or  parallelopipcdons,  and  by  that  mean^ 
he  reduces  the  theories  of  every  possible  polycdron  to  that 
of  the  rhonibnid,  which  is  extremely  simplified  by  two  very, 
simple  remarks:  1st,  That  in  all  equilateral  rhomboids, 
whatever  may  be  the  specie?,  their  projection  on  a  plane 
perpendicular  to  their  axes  will  always  be  a  regular  hexagon  :- 
Sdly,  That  the  axes  will  always  be  trisected  by  perpendicu- 
lars drawn  from  all  the  lateral  solid  angles.  His  theory  has- 
also  led  him  to  discover  in  a  variety  of  crystals  geometrical 
properties,  which  must  be  highly  gratifying  to  geoxneters. 
Bat  the  ercat  advantage  to  be  derived  from  it  is,  that  it  ena- 
ht'es  us  with  the  fewest  possible  data  to  calcuh^te  the  crvs— 
lalhne  forms  just  as  astronomer.-;  do  tlie  motions  of  the  hea- 
vens. Bv  the  very  means  by  v.  h-ich  the  latter  determine  the 
future  ujotions  of  the  heavens,  the  Abbe  decides  which 
forms  are  possible  aTid  which  are  impossible.  It  is  thus  by 
bis  simple  and  general  law  of  crystallization,  "  the  number 
■of  the  ranges  of  the  subtractivc  particles  must^ahvavs  be  a 
commensuri».ble  quantity,"  tliat  he  has  den)on»trated  the 
rcoul?r  dodeeaedron  and  the  regular  icosaedn)n  to  be  im-' 
possible  fonns  in  mineraK)gy.  As  the  inmiortal  Newton, 
bv  having  discovered  the  law  of  attraction  to  be  "  in  tiie 
inverse  ratio  of  the  squares  of  the  distances,"  explained  and' 
calculated  cvcrv  thing  in  the  vast  regions  of  the  firmament ; 
so  at  the  other  extremity  <jf  the  creation  the  Abbe  Haiiv.  by 
means  of  a  sintrle  law  which  he  has  discovered,  explains' 
the  irre<rubrities  and  crilcnlates  those  problematic  forma- 
tions Willi  v.liich  the  mineral  kingdom  had  hiihcrto  asto- 
nished the  natural  philosoplier. 

Law  s,  sir,  that  result  from  the  study  of  nature  enjoy  this 
inesJinublc  advantage,  liiat  they  always  lead  io  eqiiat'wru  •, 
and  it  is  only  by  the  help  of  eqiianons  (expressed  or  under- 
fstood)  th  It  questions  can  be  solved  which  relate  to  objects 
that  can  be  either  counted  or  measured. 

Of  late,  sir,  <hc  word  nature  has  been  so  much  abu'jcd, 
that  I  must  beir  leave  to  state  the  precise  sense  in  which  I 
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wish  to  be  understood  whenever  I  have  made  use  of  that 
word  in  the  course  of  this  letter.  The  Abbe  Haiiy  found  it 
necessarv  to  take  a  sunilar  precaution  at  the  beginning  of 
the  excellent  work  {Traitt  de  Physique)  he  has  lately  pub- 
lished. He  says:  ''  This  word  Nature,  so  frequently  in 
our  mouths,  can  only  be  looked  upon  as  an  abridged  ex- 
pression, either  for  the  result  of  tho=;e  laws  which  the  Great 
Creator  has  imprinted  on  the  universe,  or  for  that  aggregate 
of  beings  the  works  of  his  hands.  Nature,  thus  viewed  in 
its  true  light,  is  no  longer  a  subject  of  cold  and  sterile  spe- 
culation. The  study  of  its  productions,  of  its  pha^nomena, 
ceases  to  be  a  mere  exercise  of  the  mind;  it  moves  the  heart, 
and  strengthens  the  moral  virtues  in  man,  by  awakening  in 
his  mind  sentiments  of  respect  and  admiration  at  the  sight 
of  so  many  wonders  bearing  the  visible  characters  of  infinite 
powe;r  and  w^isdom." 

With  these  sentiments  1  remain,  sir,  yours, 
July  13,  1804.  A.  Q.  BUEE. 


XL-  On  the  Cettpptrical  and  Dioptrical  Instruments  of  the 
Anti^nts. 

LETITR  III. 

[Connn.itd  from  p.  190.] 

"  Part  Second.     Conjectures  on  the  Exzste7ice  ajid  the 
Reality^  of  tfie  Mirror  of  Ftole^ny  *. 

49.  "  jLt  is  by  no  means  so  easy  for  us  to  satisfy  ourselves 
with  respect  to  the  reality  of  the  fact  which  we  are  exa- 
mining, as  to  demonstrate  its  possibilitv.  The  proofs  of 
the  possibility  of  facts  subsist  throughout  all  ages ;  time 
cannot  destroy  tHeni ;  and  they  may  always  be  discovered 
bv  diligei^t  search.  But  w-hen  the  (juestion  concerns  things 
which  have  existed  formerly,  but  do  not  now  exist,  we  have 
only  remaining  monuments,  or  the  testimonies  of  historians, 
to  convince  us  of  their  past  existence.  If  such  monuments 
and  testimonies  have  not  come  down  to  us,  we  have  no 
other  means  whatever  of  establishing  such  facts. 

30.  "  Hence,  in  our  researches  concerning  the  possibility 
of  facts,  we  may  find  complete  evidence.  But,  in  inquiring 
^nto  their  real  exiistcnce,  we  are  frequently  obliged  to  stop 

*  The  reader  is  requested  u>  rorrcct  the  numbers  of  the  paragraphs  in 
tbc  &rs.t  part,  which  ar»  4.8  i'.i  ail. 
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itt  uncertainty  and  doubts  which  we  cannot  resolve.  W& 
arc  often  obliged  to  content  ourselves  with  probabilities;  and 
at  best  we  can  only  arrive  at  a  degree  of  certainty  propor- 
tional to  the  number,  quality,  and  circumstances  of  monu- 
ments and  historical  testimonies. 

51.  ^'  The  testimonies  of  the  existence  of  Ptolemy's  mir- 
ror on  the  Pharos,  are  not  commonly  thought  to  have  the 
authenticity  necessary  for  the  solid  esLablishment  of  a  his- 
torical fact.  Two  reasons,  v.hich  at  first  sielit  appear  plau- 
sible, may  be  alleged  for  the  reiection  of  those  testimonies. 
5'J.  "  The  first  reason  is,  that  some  authors  attribute  this 
mirror  to  Ptolemy,  and  others  to  Alexander  the  Great. 
John  Baplista  Porta,  father  Kircher,  and  father  Gaspard 
Schottus,  are  among  those  who  place  the  construction  of 
this  mirror  in  the  tmie  of  Ptolemy.  M.  de  la  Martlniere, 
in  his  Geo>2;raphicaI  Dictionary,  cites  Martin  Crusiu^,  who 
in  his  Turco-Grcecia  savs,  on  the  authority  of  the  Arabians, 
that  "  y^lexander  the  Great  caused  to  be  placed  on  the  top 
of  the  Pharos  tower,  a  mirror  made  with  such  art,  that  in 
it  might  be  seen  300  parasangas,  or  above  100  leagues  off, 
hostife  fleets  coming  against  Alexandria  or  against  Eg\'pt, 
and  that  after  the  death  of  Alexander,  this  mirror  was  broken 
by  a  Greek  named  Sodor,  who  watched  his  opportunity 
when  the  soldiers  in  the  fort  were  asleep. 

53.  "  But  this  difference  of  opinit)n  respecting  the  origin 
of  the  mirror  cannot  affect  the  truth  of  the  fact.  For  it 
often  happens  in  history,  that  different  authors  attribute  the 
same  fact  to  different  men,  without  our  regarding  the  fact 
itself  as  fabulous.  Of  this  we  have  an  example  in  the  erec- 
tion of  liiis  very  tower,  the  Pharos,  which  is  ascribed  by 
some  to  ylli'xandcr,  and  by  others  to  Piolemy.  It  would 
seem  that  they  who  have  spoken  of  the  mirror,  have  thought 
that  it  was  constructed  by  the  very  person  who  built  so  won- 
derful an  edifice. 

54.  '*  The  secoivd,  and  the  strongest,  reason  against  the 
existence  of  this  mirror,  is  the  inipossibk;  circum'^lances 
and  properties  which  historians  ascribe  to  it.  Paul  Aresa, 
bishop  of  TortoTia,  in  his  Ir,if)re.'ia  Sacra,  Impr.  54.  n.  1 
and  2,  cited  bv  Siarabelll  in  his  JMi/st.o  SeUaliano,  says  : 
"  He  knew  that  Pt(demy  saw,  COO  miles  otf,  fleets  coming 
to  the  |X>rt  of  Alexandria,  not  by  strength  of  sight,  but  by 
the  virtue  of  a  crystal  or  elass."  But  he  adds,  "  that  he 
Suspected  the  truth  of  this  tact,  on  account  of  the  rotundity 
of  the  earth,  which  rendered  it  impossible." 

55.  *'  But  1  maintain,  that  this  circumstance  of  seeing 
Coo^ooo  paces,  or  500  parasansias  off,  totallv  impossible  as 
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U  is  *,  does  not  derogate  a  tittle  from  the  probability  of  thfi 
tact  m  question.     For,  ii   tins  mirror  existed,  it  is  probable 
that  it  was  the  only  one  ol  its  kind,  and  that  no  other  mean, 
had  then  been  iound  of  viewing  distant  objects  distinctly. 
It  must  therefore  have  been  considered  as  a  great  wonder  in 
those  times,  and  umsi   have  lilled  with  astonishment  those 
who  saw  its  eiFects,     Kven  though  its  eflsets  had  not  beci\ 
greater  than  those  o-f  a  small  telescope,  it  could  not  fail  to 
be  regarded  as  a  prodigy.     Hence  it  is  natural  to  think  that 
those  effects  were  exaggerated  beyond  all  probability,  and, 
even  possibility,  as  commonly  happens  to  rare  and  admira- 
ble machines  and  mventionsf.     If  we  abstract  then,  froni 
the  accounts  of  the  mirror  of  Ptolemv,  the  evident  exagge- 
rations of  ignorance,  nothing  will  remain,  but  that  at  some 
distance,  provided  nothing  was  interposed  between  the  ob- 
jects and  the  mirror,  those  objects  were  seen  mose  distinctly 
tlkv.i  with  the  naked  eye ;    and  that  with  the  mirror  many 
objects  were  seen,  which,  because  of  their  distance,  were 
imperceptible  wit'nont  it.    Here  is  nothing  but  what  is  both 
possible  and  probable. 

56.  ''Let  us  next  inquire  whether  the  knowledge  which 
th.e  antieuLs  had  of  dinptrics  and  catoptrics,  and  especially  of 

'*  It  is  certain,  however,  thar,,  urcier  some  circumstances,  objects  may 
be  seen  at  a  t£re;uer  distance  than  is  gciier.illy  supposed.  For  exanipic  : 
it  is  said  that  the  Isle  of  M-n  is  cleirly  visible  f.om  the  sunwiit  af  Ben 
Lomond,  in  Dumbartonshire,  which  cannot  be  less  tlian  a  direct  di-stance- 
0;  120  miles.  Ml.  Glas-.  in  iiis  tlistorv  of  the  Caoary  islands,  affirms, 
that  the  Peak  of  TenerifiTe  is  visible  110.  miles  in  approaching  it,  and  jco. 
in  leaving  it.  The  dit^crence,  no  doubt,  arises  from  the  difficulty  a  man 
h^s  todibtinguisJi  from  a  ctbud' the' tir:-t  appearance  of  a  mountain  he  is 
approaching^  and  rjic  ease  with  wb.ich  in  leaving  the  mountain  he  can 
keep  it  in  view  till  it  gradually  disappear.  BryJoite,  if  1  mistake  nor, 
says  that,  from  the  suimviit  of  Etna,  mountains  mny  be  distini;ui:-,hed  a; 
the  distance  of  even  aoo  miles.  Whether  in  this  instance  any  mention 
is  made  of  glasses  I  do  not  recollect.  But  the  most  exfaordinary  fact  of- 
this  kind  1  hdve  met  with,  if  it  be  a  fact,  is  to  be  found  in  the  Encycl. 
Britan.  art.  Lonf/ofi,  §  ;a,  where  we  are  toltftbat  the  illumination  of  the 
atmosphere  by  the  great  fire  at  London  in  i6t)6,  is  said  to  have  been  vi- 
sible at  Jedburgh,  in  Scotland. — Translator. 

•j-  Witness  the  strange  stories  proi^agated  al^ovit  the  barometer  possessed- 
by  Divid  Girt^o-y,  of  Kinardie.  See  Button's  Diet.  art.  Gir^ory;  or.  the 
Suppl.  to  the  KncYc!.  Bnt.  same  article-  Here  I  cannot  help  expressing 
my  satisfaction  at  I'mding  that,  in  dissenting  from  Sir  Isaac  Neiut on,  which 
1  did  with  atremblin;;  pQn.  respecting  the  efltcis  of  Gregory's  warlike 
engine,"  I  have  the  learned  editor  of  this  liSt  excellent  work  on  my  side. 
J  rited  scarcely  add,  th..i  tlic  same  opinion  extends  to  Mr.  Gillespie  s  new 
invented  rcvoi>/inc;  battery ;  which,  as  a  powerful,  cheap,  and  compen- 
dious instruTiCnt  of  defence,  attracts  more  and  more  the  attention  of  offi- 
"cers  of  ilistinction  both  n.ival  [ind  military.  Sec  my  first  Letter,  toward* 
t4ie  tnJ.— 7^ra.v.7i7/w. 
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tlic  art  of  wovkins:  mirrors,  was  sufficient  to  enable  tlicni  to 
invent,  or  to  find  out  by  chance,  a  mirror  which  could  pro- 
duce such  effects  ;  or  whether  this  kind  of  knowledge  was 
in  such  a  state  among  the  antients  as  to  put  the  fabrication 
of  such  a  mirror  beyond  the  limits  of  probability,  or  make 
it  fit  to  be  considered  as  mordlly  impossible. 

37.  "  The  antients  certainly  possessed  a  great  variety  of 
knowledge  which  has  not  come  down  to  us  ;  and,  among 
those  parts  of  their  science  of  which  we  have  still  some  ves- 
tige? in  the  authors  of  antiquity,  some  are  not  suiHcieutly 
intelligible  for  want  of  attention  in  the  readers,  or  because 
they  have  not  been  clearly  enough  explained  by  the  writers. 
Hence  it  is  that  wc  discover,  from  time  to  time,  in  those 
antient  writers  many  things  which  we  have  been  accus- 
tomed to  consider  as  new  discoveries.  Consequently  we 
run  much  greater  risk  of  being  mistaken,  by  averring  that 
the  antients  did  not  possess  certain  parts  of  science  known 
to  u=,  than  by  endeavouring  to  prove  that  they  did  possess 
them.  For  the  testimony  of  one  antient  author  is  sufficient 
to  prove  that  they  had  the  knowledge  of  a  particular  thing; 
whereas,  to  prove  the  contrary,  it  would  be  necessary  to 
consult  all  the  antient  authors  who  may  have  spoken  of 
that  thing,  and  to  be  very  sure  that  we  rightly  understand 
liiem.  , 

5S.  "  As  to  catoptrics  and  dioptrics,  I  say,  that  the  sci- 
ence of  the  antients  went  somewhat  further  than  is  gene- 
rally believed.  Of  this  assertion  1  shall  give  some  proofs, 
and  chiefly  such  as  may  contribute  to  give  probability  to 
the  existence  of  the  mirror  of  IHolemv. 

j1).  "  M.  dc  Fonlene/le,  in  the  Hist,  of  the  Acad,  of  Sc. 
for  17O8,  says,  that  "  burning  mirrors  were  undoubtedly 
known  to  the  antients  ;  for  some  historians  allege  that  Ar- 
chimedes used  tiicm  in  burning  a  fleet ;  and,  although  they 
attril)uted  to  them  an  impossible  ejjcct  *',  even  this  circum- 
stance proves  them  to  have  been  known.  But  it  is  certain 
that  those  mirrors  which  they  contrived  must  iiave  been  of 

•  TIic  act'ial  proiiuctlnn  of  tirs  "  impossible  tflTcct,"  by  Bitffin,  in  the 
year  1747  (not  to  mention  what  had  been  done  l>y  Leonard  Dr^^^fs  and 
father  Kircbir  in  the  two  preceding  centuries)  proves  how  very  cautious 
philosfiphcrs  ought  to  he  in  doi'matically  applying  the  epithet  it?:pc5sil'lc 
to  naturni  effects  which  they  have  never  :tcn  or  exptriincnttd.  Ab  jut 
the  same  period  another  impos^iLtl'ity  was  performed,  when  F  ank.'in  drew 
lightning  from  a  thunder  cloud.  Fontcnelle  lived  to  sec  both  these  dis- 
coveries, and  no  doubt  to  \y:  convinced  that  such  language  fioin  men  of 
emintiKC  tends  cxcccdinj-Jy  to  retard  the  progress  of  knowledge,  i<y  dia- 
cowraging  the  artcmpti  of  persons  of  less  celebrity  perhaps,  but  often  of 
"|uai  or  superior  abiliry. — TramUnir. 
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inetal,  and  concave,  having  s  focus  by  reflection  ;  and  it  i# 
the  common  opinion,  that  the  antients  knew  nothing  of  the 
Joci  by  refraction  of  convex  glasses." 

60.  "  M.  de  Fontenelk  and  M.  de  la  Hire  prove  satis- 
factorily ^,  bv  several  passages  from  Aristophanes  and  his 
scholiast,  ana  frorti  Pliny  and  Lacta?itivs,  that  the  antients 
also  knew  the  effects  of  convex  glasses  and  gl(jl>es  of  glass 
in  burning.  In  the  Kistory  (of  the  Acad,  of  Sc.)  which  J 
have  quoted^  we  find  all  these  passages  j  to  which  I  may  add 
another,  from  5.  ClemeTis  AU-xdndrimis,  Stro^matinn  lib.  vi. 
cited  by  father  Feijoa,  Tlwat.  Crit.  torn.  9.  p.  146  :  '^  Viam 
exvogitat,  qua  lux,  qv(^  a  sole  procedit,  per  vas  vitreum, 
aqua  pleumn,  ignescat'\.  Re  devises  a  way  by  which  the 
Jrtrht,  proceeding  from  the  sun  through  a  glass  vessel  filled 
with  water,  excites  fire."  Here  also  I  may  add  another 
passage  from  S.  Isidore,  oi  SeuiUt'X,  in  his  Etymol.  lib.  xvi. 
cap.  13,  where,  speaking  of  crystal^  he  says  :  '^  Hie  oppO" 
situs  radiis  solis,  adeo  rapiffiamuiaiu,  iit  aridis  fungis  vel 
Juliis  igncm  pra-leui.     Whcis  opposed  to  the  rays  of  the 

sun,  it  so  urges  flame  as  to  set  fire  to  dr)-  agaric,  or  leaves." 

61.  *' But  M^de  Fontincih,  in  the  place  above  cited, 
and  other  philosophers  with  liim,  suppose  the  antients  tO' 
have  been  ignorant  of  several  things  which  they  certainly 
knev.-,  as  I  shall  prove  in  the  following  articles. 

6e.  *^  In  the  first  place,  it  is  by  no  means  certain,  a? 
M.  de  Fonleiielle  alleges,  that  the  mirrors  of  the  antients 
must  have  been  coivoave.  There  is  nothing  to  induce  us  to 
believe  that  they  did  not  know  the  manner  of  burning  with 
an  assemblage  o^  plane  nnrrors;  and,  if  they  had  this  know- 
ledge, it  is  plain  tliat  their  niirrors  were  not  necessarily  con- 
cave. 

63.  ^^  Although  this  invention  of  burning  with  plane 
mirrors  be  regarded  by  some  as  very  recent,  vet  it  is,  in 
truth,  very  anlient.  According  to  several  modern  authors, 
the  burning;  mirrors  of  Proclus  and  Arckbncdes  were  com- 
posed of  plane  ones.     If  this  opinion  be  correct,  the  anti- 

*  In  Hist,  de  I' Acad.  R.  dcs  S>:.  i-oS,  p.  137,  Sic.  Amst.  edit.  Sec 
also  Encycl.  Brit,  or  Hutton's  Diet.  art.  B'tniitrg  Glass  or  Burmr.T- 
M.  11  OK- — Translmor. 

■\  The  same  passage  is  qoottcl  bv  R-'gnnuI:  in  iiis  Orig.  Ancien.  de  la 
Phys.  Nou-v.  to;n.  i.  p.  zy -~,,  v'^ith  tiiis  dfii\:rencc,  ti.at  he  be^ns  it,  '*  A)T 
vinri  rxro^ilal,  <Sn.e.     A,rt  devises  away,"  &:c. — Translator. 

\  Isidore  of  Scviile,  ctlierwiit  cailed  Istdorus  lltSjiaia'.ris.,  tlie  htest  of 
those  cdlled  antients  in  this  memoir,  flourished  about  the  inidille  of  tiie 
seventh  century.  See  FalleTWut,  Elem.  dc  I'Hisi.  t.  iii.  p.  350.  Abu., 
in  the  work,  now  before  a^Xy  p.  458.  SHys,  ihat'^his  JsiJon'  died  A.  D. 
C  "5.0 . — Trans  lalw . 
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quity  of  this  Invention  stands  established.  I  shall  examine 
it  further  on.  Only  I  now  remark,  that  the  first  author,  as 
far  as  I  know^  who  held  thi?  opinion  was  father  Khclier, 
who,  in  his  Ars  magna  Lutis  cl  Vmlra',  1.  x.  p.  3.  c.  i. 
prob.  7,  expresses  his  belief  that  Proclus,  who  lived  in  the 
fifth  centurv,  used  plane  mirrors  to  burn  the  enemies'  fleet 
at  the  sieoc  of  Constantinople.  Severiil  authors  have  adopted 
Kircher's  opinion,  not  only  with  regard  to  the  mirrors  of 
Proclus,  but  those  also  of  Archbnedes.  All  the  learned, 
before  that  reverend  father,  and  several  since  his  time,  be- 
lieved that  all  those  anlient  burning  mirrors  were  paraboiieal. 

64.  "  This  invention  of  plane  burning  mirrors  is  so  line, 
and  has  for  some  years  made  so  much  noise  in  the  learned 
world,  that  it  well  deserves  some  detail  of  its  history  and 
origin^  which  will  show  that  we  do  injustice  to  the  antients, 
when  we  denv  that  they  IvkI  this  knowledge. 

65.  *'  Among  the  catoptricians  of  these  last  ages,  father 
Kircher  was  the  first  who  asserted,  that,  with  plane  glasses, 
it  was  practicable  to  compose  burning  mirrors  superior  to 
any  before  known,  &c.* 

6Q.  *'  After  Kircher,  father  Gn'^pnrd  ^chotfns  gave  (in his 
Mas'ta  L'nuersalis,  torn,  i.)  the  solution  of  a  problem  con- 
cerning plane  burning  mirrors,  in  two  difierent  ways.  He 
has,  however,  done  nothing  more  than  copv  the  fomner, 
without  adding  aught  of  his  own,  either  in  theory  or  prac- 
tice. 

C7.  "  It  is  astonishing  that  so  fine  an  instrument,  ex- 
plained so  neatly  and  precisely  in  the  works  of  these  cele- 
brated men,  which  are  well  known  to  the  learned,  should 
have  lain  dormant  above  a  century,  before  anv  one  thcnicht 
oi' bringing  it  into  use.  Fonferiellc,  it  is  true,  in  his  Eulogy 
on  Hartsoekcrf,  tells  that  this  philosopher,  in  his  observa- 
tory at  Amsterdam,  attempted  a  large  burning  mirror,  com- 
posed of  several  pieces  connected  together,  like  that,  which, 
accordiny;  to  some,  was  used  by  Jircluwtde'i.  But  M.  de 
Foriierulh'  doe-^  not  tell  us,  wlu-iher  or  not  those  connected 
pieces  were  plane  mirrors,  or  what  was  the  success  of  the 
attempt. 

*"  Here  my  learned  author  goes  on  to  snte,  Torn  Kiicber,  the  facts 
whieh  I  h;tve  already  given,  in  my  first  Ict'cr  (concerning  Lord  Nitpur't 
Memoir,  ice.)  in  vol,  xviii.  p.  53,  &c.  of  this  ma^aiint.  Almost  the 
only  difference  is,  tli^t  he  circs  Kirchtrs  Ais  Mu^na  Lucis  it  Umb-a-, 
lib.  xo.  p.  r,  3.  p.  761;,  771  ft  772,  edit.  Amst. ;  and  I  cite  that  father's 
Mi^gia  Caiopinai,  :is  qnoicd  by  Paulian. — Tmiislaior. 

t  The  ctlcbratcd  Dutch  philosopher,  Httr/soeirr.iWtd  in  the  vear  1715. 
See  PukufVi'i  DiC'iun.  dc  Pbj:i<(uc,  aaicie  llurtsothr. —  Tiuftilii::r. 
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6S.  "  It  was  reserved  for  the  genius  and  ability  of  M.  d& 
Sii-ffoji,  to  execute  these  machines  with  such  happy  success, 
that  he  ought  to  be  regarded  as  the  inv-cntor  of  them  ;  espe- 
cially since  we  know,  that,  before  the  execution  of  these 
plane  mirrors,  he  had  not  read  father  Kircher^;  that  he 
\ised  methods  of  his  own;  that  he  has  given  them  some 
advantages  ;  and  has  brought  them  to  such  a  high  point  of 
perfection  as  was  formerly  unknown,  and  has  left  us  no- 
tliing  to  wish  for  on  the  subject. 

60.  '•'  What  we  have  said  only  regards  the  recent  history  of 
this  invention.  If  we  now  examine  its  antient  vestiges,  we 
shall  find,  that  although  it  had  been  neglected  for  above 
1000  years,  when  Kircher  revived  it  in  the  last  century,  it 
is  not  on  this  account  the  less  antient. 

70.  ^^AntJiemias,  who  lived  under  the  emperor  Justiniuiiy 
In  the  sixth  century,  not  only  contrived  a  way  of  makinc^ 
burning  mirrors  with  plane  ones,  but  found  that  twenty-four 

♦  From  something  in  the  manner  in  which  Bvf'on  mentions  Kircbtr, 
I  took  it  for  granted  (Lett.  I.  §  i.)  I  thought  naturally  enough,  that  lie 
had  seen  tb?.t  father's  hook  before  he  entered  on  his  experiments.  Eur, 
as  mv  ingenious  author  thinks  differently,  I  bei^-  leave  to  lay  before  the 
rcp.der  ?.  translation  of  Er'^'c^i^s  own  words;  of  the  fidelity  of  which  he 
mny  satisfy  himself  bv  comparing  it  with  the  original  (for  which  I  have 
not  room)  in  the  Men.  del  Acad,  des  Sc.  1747.  pp-  I44,  &c.  Amst-  edit. 
"  While  I  v/as  employed,"  says  that  celebrated  philosopher,  "  on  these 
mirrors,  I  was  ignorant  of  the  detail  of  what  the  antients  had  said  of 
them;  but  I  was  not  displeased  to  gain  information  in  this  respect,  after 
I  had  succeeded  in  making  them.  M.  Melot  of  the  Acad,  of  Brl/n 
l^ttres,  and  one  of  the  king's  librarians,  whose  great  erudition  and  ta- 
lents are  knov.-n  to  all  the  learned,  had  the  goodness  to  ccmmunicate  to 
me  an  excellent  dissertation,  wliich  he  composed  on  this  subject,  and  in 
v/hich  he  gives  the  testimonies  of  all  the  authors  who  have  spoken  of  the 
borning  iriinors  of  Archhnedi.s.'' — "  In  the  same  dissertation  of  M.  Mel'jt, 
I  found  that  Kiichrr  had  written,  tliat  Anhmrdcs  had  been  able  to  burn, 
fx  a  ereat  distarice,  with  plane  mirrors." — "  In  tine,  in  the  Mint,  de 
UAcfld.  1726,  M-  dit  Fiiy,  whose  memory  and  talents  I  shall  aU\avs 
honour,  appears  to  have  touched  on  this  discovery.  At  the  end  of  liis 
Memoir,  he  says,  ihat  some  authors  (he  means  no  doubt  father  Kirchir) 
liave  proposed  to  form  a  mirror  of  a  very  great  fecal  distance,  with  a 
threat  number  cf  small  plain  mirrors,  &c." — New  I  must  fairly  confess, 
that  it  would  not  be  easy  to  convince  me,  that  Bi'ffor,  a  celel)rnted  philo- 
sopher, in  habits  of  intimacy  with  very  many  other  celebrs'ted  philo- 
jophers,  was  unacquainted  not  cnly  with  the  works  of  Kirchrr,  which, 
ss  my  author  observes  above,  "  are  well  knov.-n  to  the  learned,"  but  with 
a  transaction  better  known  to  common  fr.v.e  than  any  other  work  of  tlie 
renov.nid  Arcltimedf^;  a  transaction,  I  h:;d  almost  said,  which  every 
school-boy  has  hcarrt  of.  Was  it  not  sufficiently  creditable  to  Huffon  to 
)vive  verified  that  famous  experiment,  after  it  had  been  pronounced  mcre- 
di'ile,  and  even  imj-'Cssible,  by  some  of  the  greatest  judges  in  Europe  ; 
without  u'"piring  at  an  entire  oriorlnality  of  idea,  by  putting  the  credulity 
of  his  readers  to  so  severe  a  trial.- — T'ranilaim: 
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of  these  last  were  sufficient  to  produce  fire.  Fitel/io  assurer 
us  of  this  tact,  in  the  llith  book  of  his  optics.  This  pas- 
sage, then,  proves,  that  llie  invention  is  at  least  1200  veai» 
old. 

71.  '*  This  antiquity  will  be  increased  by  SOO  years,  \l  Ar- 
chimedes really  used  plane  mirrors  to  set  on  fire  the  Roman 
fleet  at  the  siege  of  Syracuse.  Although  this  circuniaitancc 
cannot  be  directly  proved  by  any  positive  passage  in  any  au- 
ticnt  author;  yet,  from  the  words  of  i";^:*;/^^^-,  when  speak- 
ing of  this  fact,  we  may  draw  arguments  wl.ich  will  enable 
us  to  conjecture  with  much  proijabilitv.  For  he  savs  pre- 
cisely, that  the  apparatus  of  Arclumcdcs  was  composed  of 
many  mirrors,  and  that  those  mirrors  were  moveable,  bv 
means  of  certain  planks. 

7-.  *'  On  this  circumstance,  I  observe  in  the  fir^t  place, 
that  although  a  compound  burning  ujirror  ma}'  i>e  formed  of 
concave  nurrors,  as  well  as  of  plane  ones,  while  it  docs  not 
appear  that  Anh'imedts  used  the  one  rather  than  the  other; 
yet  we  have  at  least  as  good  a  right  to  say,  that  his  mirrors 
were  plane,  as  that  they  were  concave.  A  machine  is  more 
simple  and  more  easily  executed  with  plane  mirrors  than 
with  concave  ones:  it  is  therefore  more  natural  to  think, 
that  Archimedes  composed  his  niachiue  of  the  former  than 
of  the  latter. 

73.  "  Add  to  this,  that  to  compose  a  burning  mirror  of 
concaves,  it  is  by  no  means  necessary  that  they  be  moveable ; 
though  this  property  be  of  great  utility  if  the  component 
mirrors  be  plane.  For  the  making  concave  mirrors  mnve- 
.nblc  will  not  alter  their  common  focus,  or  carry  it  to  main' 
dillercnt  distances,  and  con3e(iuently  by  tiieir  means  fiame 
cannot  be  produced  at  more  than  a  determinate  distance, 
flencc  it  follows,  that  when  the  burning  point  was  to  be 
carried  either  nearer  or  further  off,  a  new  and  totally  diflc- 
rent  machine  would  have  been  necessary,  which  could  not 
but  be  attended  with  great  difficulties  in  practice. 

74.  '^  But  if  the  machine  were  composed  ot  plane  min'ors, 
all  these  difficulties  would  disappear:  even  inconveniences 
would  vanish;  the  burnmg  point  might  have  been  carried 
to  very  dilferent  distances,  greater  (»v  less,  as  might  have 
been  required,  merely  by  a  greater  or  less  incliioation  to  each 
of  the  plane  mirrors. 

75.  "  i'hc  object  o^  Archimedes  was  to  produce  fire  at  a 
great  distance.  For  this  end,  it  was  necessary  for  him  to  con- 
struct it  in  such  a  manner,  that  he  might  easily  make  ijie 
burning  point  fall  exactly  on  the  Roman  ships,  to  which  he 
\\!:.'hed  to  £ct  fire.     The  distance  of  those  ships  was  always 
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■uncertain,  and  might  change  every  minute.  In  order  then, 
fli.1t  Archimedes  might  succeed,  it  was  absolutely  necessary? 
cither  that  he  should  he  provided  with  a  great  number  of 
feurning  mirrors  of  different  focal  distances,  or  with  one 
onlv,  the  focal  distance  of  whch  he  could  augment  or  di- 
minish at  pleasure.  Otherwise  his  success  would  have  been 
left  to  accident ;  for,  if  the  distance  of  the  ships  changed 
while  he  was  directing  his  mirror  towards  them,  he  ran  the 
risk  of  embarrasrrment,  if  he  could  not  have  altered  its  fo- 
cal distance.  New  the  focal  distance  of  concave  mirrors 
beina;  invariable,  it  is  plain  that  \)i  Archimedes  hdi^  wished  to 
use  such,  and  had  not  made  the  distance  of  the  focus  ex- 
actly equal  to  that  of  the  ships  from  the  mirror,  he  would 
hiive  lost  all  his  time,  trouble,  and  expense. 

76.  '^  But  by  using  plane  mirrors,  his  machine  would  hav^e 
always  answered  equally  well.  If  he  had  mistaken  the  di- 
stance of  his  object,  he  could  have  easily  remedied  the 
error,  by  only  changing  the  position  of  his  component 
phnc  mirrors. 

77.  "  From  what  has  now  been  said,  it  follows,  that  if  it 
he  true,  as  Tz.etxes  assures  us  it  is,  that  the  component  mir- 
rors of  Archhnedcs  were  moveable,  it  is  also  proved  that 
they  v/ere  plane;  and  consequently  the  invention  of  raising 
jflanic  hv  plane  mirrors  is  as  anlient  as  the  days  of  that 
philosopher*. 

78.  "  In  the  spcn:id  place,  it  is  not  certain,  that  the 
bumino;  njirrors  of  the  antients  were  necessarily  metallic; 
for  I  shall  presently  prove,  that  they  might  have  been  of 
glass. 

79.  "  Third/}/,  M.  de  Fcmtenelle  positively  affirms  that  the 
antients  were  ignorant  of  the  power  of  glass  globes  to  mag- 
nify objects.  So  much  indeed  was  he  persuaded  of  this, 
that  he  labours  to  prove  why  they  were  unacquainted  with 
this  property  of  glass  globes,  while  they  knew  their  power 
of  burning.  The  truth  is,  that  they  were  equally  well  ac- 
quainted with  both  these  properties;  as  is  proved  by  this 
passasce  from  Seneca  {N'utn.ral  Quest,  lib.  i.  cap.  6.)  Liierce, 
qiiariuHS  nuiudcB  et  obscnrce,  per  vitream  pilam,  acjuce  ple- 

'  This  ar'iimciT,  v.'hich  I  coult?  not  put  into  fewer  u'wds,  wrthout 
eutiriiy  iie}»iiiin!!;  tVnm  the  original,  is.  a>  I  t;;kc  it,  perfectly  toriclusive. 
It  IS,  however,  naiursl  for  n)c  to  lluak  so;  for  as  far  ;is  moti<»n  is  con- 
Cwrmtl,  tl\e  rcrtiioniuii  is  tlic  siroe,  iKuiiH's  v>i<i,.n  lis,vt\\\\  that  by  which  I 
endtavovircJ  to  \-.<:mc  (§  24  or  my  ad  lett  )  that  wiien  R  Harori  talks  of 
makiim  the  sun.  <tc.  afjpear  ro  us  to  be  over  the  heads  of  our  .ncmies, 
anyopricHl  instruiiK-ntcontrived  roprodiicc  this  clftct  on  an  enemy  always 
in- niociui),  iiiUjt  itscll"  be  mocible. — 7ra:isLii(/T. 
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nam,  majores,  cJar'ioresque  cernuniur :  Letters,  aUboujrU 
jninutc  and  obscure,  arc  seen  larger  and  clearer  through  a 
glass  globe  filUd  with  water  '." 

80.  "  I  prove  aho,  by  a  passage  in  PHny,  that  the  antients 
were  acquainted  with  the  property  of  concave  transparent 
bodies,  in  rendering  vi-ion  more  clear,  and  also  that  they 
possessed  the  art  of  producing  this  figure.  What  fliny 
(lib.  37.  cap.  5.)  savs  of  the  caieraid,  appears  to  nic  decisive 
on  this  point.  '*  Udein"  /^Sinaragdi)  "  plerumque  ft  con- 
cavi,  tit  vimm  coll'gant.  Oiiapropter  dtcreto  hom'mv/i>,  Us 
pure/turf  sculpi  vetttis.  Qiorian  vero  corpus  extensuyn  est, 
tdiL'm  (jua  specula  rat'ione,  supi/ii,  iinagines  rerum  rcddun-t. 
Emeralds  arc  mostly  concave,  that  thev  may  collect  the 
sight.  Hence,  by  the  common  consent  of  men,  they  are 
spared,  and  the  engraving  of  them  is  forbidden.  But  those 
which  have  a  plane  surface,  being  held  up,  reflect  the  images 
of  things  like  mirrors." 

81.  "  On  this  passage  I  observe,  1st,  That  concave  eme- 
ralds were  common  in  the  tinie  of  Plifiy;  as  the  adverb  p/e- 
njmqi/e  (mostly)  proves. — 2dly,That  this  concavity  must  have 
l>ecu  artitieial;  for  emendds  are  not  nalur.dly  concave;  or,  if 
by  accident  one  shf)uld  be  so,  this  could  only  happen  very 
rarely.  For  the  same  reason,  then,  that  concave  emeralds 
were  common,  ti^eir  concave  figure  mu,<t  have  been  artifi- 
cial; so  that  the  cotemporaries  ot  Plitty  must  have  possessed 
the  art  of  rendcrinii  emeralds  concave,  and  of  polishing  them. 
— 3dly,  The  phrase,  at  vmim  colligant,  can  have  no  other 
sense  in  this  place,  than  that  concave  emeralds  were  proper 
for  rendering  vi'^iou  more  distinct.  What  P/i/i}/  says  a  few 
lines  lower  (when  speaking  of  plane  emeralds,  lie  only  at- 
tributes to  theiu  tl^  rrpieseutation  of  images  in  the  way  of 
mirrors)  [>roves  that  he  knew  that  concave  emeralds  could 
assist  the  sight  in  virtue  of  their  concavity  only;  and  in  a 
manner  which  tKose  of  other  figures  did  not  do. — 4lhly,  If 
the  antients  knew  the  property  of  concave  emeralds  in  as- 
sisting the  sight,  it  wan  v».rv  just  and  n-asonable  to  prohibit" 
the  engraving  oi  tlirjse  to  wliieh  they  had  once  given  this 
figure.  But  if  they  were  ignorant  of  this  property,  and  if 
Flint's  words,  ut  visum  co/ligant,  had  meant  something 

•  In  the  same  chapter  of  this  first  'nok,  Seneci  has  these  words j 
"  ^mlfiud vtdt till  per  huviorrm,  I'jti^f  amf>lius''j«rTo  rs  \  VVliattver  is  seen 
through  J  iijuid  is  far  larger  tlian  ihc  truth."  Arvl.cap.  3  u:id.  the 
same  bnt lent  philo$op!icr  says:  "  Pima  pa  'v.tTiim  mf'iiie>tiibus,  multo 
mahra  sunt,  Appitsarc  much  larger  to  ttmse  who  view  rliem  through 
a  ^lasi.'     See  Rrj^nunU,  Oiig,  Ancien.  de  la  Pb)-s.  Nov,  t.  i.  p.  174.— 
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cnmrnon  to  emeralds  of  other  figures,  the  prohibition  to  en- 
Sirave  concav  e  <.meraldh  in  particular,  would  have  been  ridi- 
culous and  without  any  reason.  It  is  therefore  established 
by  the  authority  of  Pliny,  that  the  antients  knew  that  the 
concave  figure  of  transparent  bodies  gave  them  the  property 
of  i-endering  the  sight  more  clear  and  distinct;  and  that 
ihey  knew  how  to  give  them  this  figure,  and  how  to  polish  . 
them. 

S2.  "  Further  :  the  antients  were  acquainted  with  the  pro- 
perty by  which  concave  mirrors  enlarge  bodies  by  reflection. 
Thev  made  such  mirrors  from  pure  curiositv,  and  in  order 
to  have  the  pleasure  of  seeing  objects  magnified  by  them. 
They  even  made  very  large  ones  for  this  purpose.  To  be 
convinced  of  this  fact,  we  have  only  to  read  attentively  the 
Ifith  chapter  of  the  1st  book  of  Seneca^ s  Natural  Questions. 
It  is  also  evident  from  the  5th  chapter  of  the  same  book, 
that  the  property  of  concave  mirrors  in  inverting;  the  images 
of'  objecis  was  known  to  the  antient'^.  They  knew  likewise, 
that  a  spectator  mav  stand  before  a  concave  mirror,  in  such 
a  position,  as  to  see  the  image  in  the  air  between  the  mir- 
ror and  the  eye.  For  Arlemidmus  of  Parinum,  cited  by 
Seneca,  in  the  same  book,  chapter  4th,  says:  "  Si  speadiim 
concnrum  fecerls,  quod  sit  sectce  p'lUe  pars,  si  extra  medium 
cvP'itHt'ris,  quicuncpie  jnxta  tc  sleterlnt,  iiniversi  a  te  vide- 
hintur  propiores  tibi  qitam  spcculo  :  that  is,  "  If  you  make 
a  concave  spcx-ulum,  which  is  the  portion  of  a  spiiere,  and 
if  vou  stand  beyond  the  raiddlt  of  it  (or  further  from  the 
mirror  than  the  centre)  you  \y\l\  sec  those  who  stand  by  you 
nearer  to  vou  than  the  speculum. 

-  S3.  "  The  art  of  makino-  large  mirrors  was  not  unknown 
to  the  antients.'  For  Quint i/iaii,\n  the  last  chapter  of  his  9d 
book  De  Oratore,  and  Plutarch,  in  the  life  of  Demosthenes^ 
tell  US,  that  this  lamous  Athenian  orator,  when  young,  used 
to  declaim  before  a  large  mirror,  in  order  the  better  to  re- 
o^ilate  his  gestures.  Seneca  also,  towards  the  end  of  the 
lyth  chapter  of  his  above-cited  book,  says,  that  mirrors 
were  made  as  large  as  the  human  body. 

S4.  "  The  antient  Peruvians,  in  the  time  of  the  Incas,  had" 
the  art  of  making  mirrors  plane,  convex,  and  concave,  of  two 
kinds  of  stone,  cai)able  of  receiving  a  fine  polish  ;  and  also, 
;acordiM<r  to  some,  of  a  composition  of  several  metals  now 
uuknown.  They  vvTre  all  plane  on  one  side,  and  concave 
or  convex  on  the  other.  Don  Antonio  de  Ulloa,  who  saw  a 
ji^reat  number  or^them  in  South  America,  says,  "  They  were 
;c>  well  finished  as  if  those.  Peruvians  had  had  all  the  neces- 
:sary  macliincry,  and  great  knowledge  in  optics."     He  saw 
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6ne  whose  principal  surface  was  concave,  and  a  foot  and  a 
lialf  over.  He  savs  that  "  this  mirror  greatly  enlarged  ob- 
jects, and  that  it  was  as  well  worked,  a^j  well  polished,  and 
as  perfect,  as  if  it  had  been  made  by  one  of  our  present 
skilful  artisis." 

65.  "  These,  however,  having  no  immediate  coimexion 
\\  ith  mv  principal  subject,  I  shall  not  now  dwell  on  them, 
but  pa?s  to  other  indications  of  the  knowledge  which  the  an- 
ticni  inhabitants  of  our  own  continent  had  of  mirrors.  The 
antients,  in  addition  to  what  we  have  stated,  possessed  the 
art  of  making  mirrors  of  glass,  as  is  evident  from  a  passage 
in  Pltny,  lib.  xxxvi.  cap.  26.  where  speaking  of  glass,  he 
says,  "  Aiiud  Jintu  fguraiur,  al/ud  toriio  fcrititr,  almd  ar- 
neuti  vwdo  cadatiir^  Sj/done  quovdam  iis  ofjicinis  vobilij  si^ 
(j/ddim  eiinni  specula  cxcog'itavcrat.  Some  of  it  is  figured 
by  blowinn,  some  turned  in  a  lathe,  some  embossed  like 
silver;  Sidon  liav'ng  been  formclv  famous  for  such  manu- 
Jaetures,  since  even  spcoila  had  been  contrived  there.''  If 
v.e  had  more  particular  accounts  of  the  glass-works  and  the 
mainifaciures  of  Sidon,  and  their  arts  of  forming  and  po- 
lishing mirrors  plane,  concave  or  convex,  of  gla^s  and 
metal,  we  should  perhaps  find  out  some  secrets,  as  well  as 
anlient  inventions,  which  we  believe  to  be  modern  ;  and 
should  see  that  the  limits  of  their  knowledge  were  not  quite 
so  narrow  as  we  arbitrarily  prescribe. 

&(i.  "  But  be  this  as  it  may,  I  shall  now  prove,  that  the  an- 
tients possessed  more  than  sufhcient  knowledge  of  mir- 
rors to  have  lurnishcd  Plolemji  with  that  of  which  we  speak. 
— We  learn  from  experience,  that  the  mirrors  which  we  call 
plane,  are  not  reallv  so  when  slrietly  exan)ined.  They  are 
ahnost  alwav.s  irregularly  concave  or  convex,  or  both  ;  and 
this  is  a  necessary  eonseijuenee  of  the  manner  of  workmr; 
them.  Every  intelligent  artist,  in  preparing  large  object- 
glasses  for  telescopes,  has  fre;|ijcnt  occasion  to  be  convinced 
<jf  this  fact*.  It  is  true  that  the  concavities  and  convex- 
ities in  mirrors  intended  to  be  plane,  are  eommonlv  por- 
tions of  verv  large  spheres,  and  do  not  enlaro^e  or  diminish 
objects;  so  that,  a>;  to  sense,  they  produce  llie  same  eflects 
as  if  they  were  peifectly  plane. 

•  I  Ikivc  licard  tl'.at  intclligcrt  and  philosophical  artist,  and  worthy 
man,  Mr.  Sfimnel  I'urlrv,  explain  the  cause  of  this  in- qualiiy  f'*^  plane 
miircrs,  and  indeed  the  whole  proci is  of  t^rindinj;  and  pohshinj;  i^Iisscs, 
in  i  vtiy  kntisf;ictory  manner  ;  while  lie  was  ptrfor::iin^  with  his  hinds 
tl'c  worK  which,  he  was  dtscribing.  Thi>  method  of  illu.rrrttingbyactu.il 
jcrf  riiianrc,  t!ic  nicer  mechanical  operations  wluch  occur  in  experimen- 
tal philosophvi  iV/r.  /'*)/<;•  priiCiiscs  in  (Jtlier  instances;  whicli  renders 
his  lectures  uncommonly  interesting  and  ins'.ructivc. — 'trnnslnior. 

87.  "Among 
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87.  "  Amor.g  the  great  number  of  mirrors  considered  as 
plane,  there  are  some  so  sufnciently  and  regularly  concave, 
as  to  produce  the  efiect  of. concaves,  when  the  mirror,  the 
ohiect,  and  the  spectator  happen  to  be  properly  situated. 
Father  ZkiIiu,  \n  his  Ocidus  Artific'wlis  Teledioptricus  Fun- 
dam.  3.  Synian.  3.  cap.  4.  Prob.  6.  mentions  a  singular  oc- 
currence which  happened  to  a  canon  of  Erfurt,  and  which 
proves  mv  assertion.  This  canon  walking  one  day  in  his 
apartment,  happening  to  look  at  a  mirror  hanging  on  the 
wall,  saw  a  crjcirix  as  large  as  life,  which  seemed  to  be  the 
same  with  that  on  the  ahar  in  his  church.  On  changing 
his  situation  it  disappeared,  but  when  he  returned  to  the 
same  spot  he  saw  it  a^^ain.  Looking  around  he  could  see 
nolhino;  to  which  he  could  ascribe  so  large  a  figure ;  but  at 
last  he  perceived,  in  an  elevated  situation,  a  small  image  of 
acniciiix;  on  removing  which,  and  returning  to  his  first 
sit::ation,  he  no  longer  saw  the  image  in  the  looking-glass. 
Kot  being  able  to  account  for  so  saiall  an  imasje  appearing 
so  lar^ie  in  a  niirrcr,  which  he  had  alwavs  considered  as  a 
plane  one,  he  mentioned  the  phaenomenon  to  father  Zahn, 
who  veiT  properly  told  him,  that  his  pretended  plane  mirror 
was  really  concave;  that  the  diameter  of  iis  concavity  being 
great,  it  did  not  sensibly  enlarge  the  faces  of  those  who 
stood  near  it,  but  that,  at  a  considerable  distance,  they  must 
of  course  be  magnified.  He  added,  that  "  Plura  similia,  kc. 
Many  such  things  occur,  which  appear  altogether  astonish- 
ing to  those  who  are  ignorant  of  their  causes." 

88.  "  I  never  vet  met  with  a  mirror,  which,  being accu- 
raleiy  examined,  turned  out  to  be  nerfecily  plane;  but  I  have 
met  with  nvire  than  one  supposed  plane  mirror,  which  were 
Kot  oaly  concave,  but  of  a  to'erably  regular  concavity ;  so 
♦hat  when,  from  a  considerable  distance,  I  viewed  reniotq 
obfccts  in  them,  I  saw  tliose  objects  sensibly  enlarged  with- 
out being  disfigured. 

81).  "  It  is  evident  from  Zakri's  observations  and  my  own, 
th*at  am*^)nir  mnrc^rs  giren  to  us  as  plane  ones,  we  may  hap- 
pen to  liiul  scjme  which  are  concave,  whose  fccal  di- 
sancc  is  30,  40,  50,  &c.  feet,  and  whose  curvati:rc  is  at  the 
same  time  regular.  I  will  add,  that  there  is  a  greater  chance 
of  our  meeting  with  n)irrors  of  a  regular  concavity  or  con- 
vexitv  than  with  iho^e  wliich  are  perfectly  plane.  For  ar- 
tists, who  have  been  long  emplt>yed  on  large  object-glasses 
for  telescopes,  know  that  it  is  much  easier  to  make  glasies 
perfectly  spherical  than  perfectly  plane.  If  necessar)',  it 
would  even  he  easy  to  demonstrate  rigorously,  that  let  mir- 
ror? inLenUcd  to  be  plane,  be  worked  how  they  may,  they 
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must  of  necessity  degenerate  into  concavity  or  convexitv. 
Yet  when  the  diameter  ot  their  curvature  is  very  great,  and 
their  spherical  figure  pertcct,  they  ought  to  be  considered  as 
perfectly  plane.  An  easy  and  sensible  proof  of  this  is,  that 
none  of  our  niirrors  can  be  considered  as  more  plane,  even, 
and  regular,  than  the  surface  of  perfectly  tranquil  water. 
Yet  this  surface  is  really  convex,  the  diauieier  of  its  con- 
vexity being  the  same  with  that  of  the  globe.  But  a  dia- 
meter of  convexitv  of  some  hundred  fathoms,  is  suiHcient  to 
denomii;;«te  our  spherical  mirrors,  plane  ones. 

90.  "  Let  us  now  endeavour  to  make  it  appear,  from  what 
has  been  said  in  lliis  memoir,  that  the  existence  of  the  mir- 
ror of  Ptolemy  is  very  probable ;  and  for  ihis  purpose,  each 
ot  the  two  following  considerations  is  more  than  sufticiv;:nt. 

91.  "  First,  It  cannot  be  doubted,  that  in  a  citv  so  power- 
ful, opulent,  and  flourishing  as  Alexandria  was  in  the  days 
of  the  Htolemys,  mirrors  were  very  numerous,  and  even 
very  large*.  It  appears  from  history  that  Alexandria  was 
then  the  centre  of  the  arts  and  sciences;  the  liberahtv  of  the 
Ptolemi/i  having  attracted  to  it  the  most  learned  men  and 
the  most  skilful  artists. 

92.  *'  Without  either  grantins;  or  refusing  to  the  Alexan- 
drian arts  and  sciences,  such  perfection  as  the  intentional  fa- 
brication of  such  a  mirror  would  require,  I  say  that  it  is 
no  way  contrary  to  probability,  that  in  the  great  number  of 
mirrors  in  that  city,  some  one  should  be  found  of  a  conca- 
vity sufficiently  regular,  and  whose  focus,  in  some  circum- 
stances, mieht  become  sensible  by  its  effects. 

93.  "This  being  so,  there  is  nothing  extraordinary  in  con- 
ceiving, that  some  philosoj)her  or  artist,  happening  to  stand 
favourably  with  regard  to  the  mirror  and  distant  objects, 
should  sec  those  objects  larger,  and  more  clearly  and  di- 
stinctlv,  than  with  his  naked  eye ;  and  that,  after  several 
trials,  he  should  find  the  spot  from  which  the  effect  was  the 
greatest. 

91."  Whether  the  cause  of  this  ph^enomenon  was  known 
or  not,  is  a  matter  of  indifference,  and  could  not  hinder  the 
knowledge  of  the  effect,  which  must  have  been  regarded  as 
wonderful;  especially  if  the  cause  was  unknown.  Such  a 
mirror  must  have  been  looked  upon  as  a  present  worthy  of 
Ptolemy  Euergcfes,  who  having  been  so  great  a  protector  of 
the  sciences,  and  a  lover  of  curiosities,  would  recompense 
the  donor  magnificently.  And  it  is  extremely  natural  to  sup- 
pose, that  he  would  place  it  in  that  superb  edifice,  the  Pha- 

•  Set  §  83,  above. 
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ros,  where  it  would  be  more  useful  than  in  anv  other  sifua- 
tion. 

95.  ''  Secondly,  The  learned  of  Alexandria  might  come 
to  the  kno'A'ledge  of  such  a  mirror,  in  a  way  which  is  vet 
more  probable.  It  is  indisputable,  that  the  antients  were 
acquainted  with  burning  concaves,  and  with  their  property 
of  magnifying  objects,  which  was  to  them  a  source  of 
amusement;  a,s  appears  from  the  1 6th  chapter  of  .SVv/ero'.v 
book;  above  quoted.  Is  it  then  impossible  or  even  impro- 
bable, that  some  Alexandrian  philosopher  or  artist,  in  amu- 
sing himself  with  viewing  objects  in  a  well-finished  con- 
cave mirror,  six,  eight,  or  more  inches  in  diameter,  and 
eight  or  ten  feet  focal  distance,  should  place  his  eye  in  the 
point  from  whence  distant  objects  could  be  seen  to  the  best 
advantage  ?  This  appears  to  mc  so  clear,  that  I  do  not  think 
any  one  will  dispute  its  probabilitv.  What  verv  much  aug- 
ments this  probability  is,  that  a  good  effect  may  be  produced 
by  a  mirror  of  not  more  than  six  or  seven  inches  in  dia- 
meter, and  five  or  six  feet  in  focal  distance. 

96.  "  Corollary.  From  what  has  bee?i  said,  then,  I 
conclude,  that  historians  having  positivehj  affirmed  that  this 
admirnhle  mirror  existed,  and  was  placed  on  the  Pharos; 
and  the  fact,  in  itself,  heing  neither  impossible  nor  difficult, 
but  on  the  contrary  very  probable ;  we  have  no  reason  u  hat- 
ever  to  condemn  this  piece  of  history  asfalndous;  and  this  is 
the  point  mhich  I  proposed  to  prove*." 

97.  With  this  corollarv  my  author  closes  this  his  sixth 
recreation  or  memoir,  and  I  shall  close  the  present  comnni- 
nication.  In  my  next,  I  propose  to  give  a  brief  sketch  of 
his  eighth  and  ninth  memoirs,  and  to  conclude  with  some- 
inferences  from  the  whole  of  the  premises.  In  the  mcaix 
time^  dear  sir,  I  remain,  very  truly. 

Yours,  &c.  *D. 

-  It  is  observable  that  Abat  takes  no  notice  of  the  opinion  cf  some  of 
the  learned,  (whether  wtU  founded  or  not  I  shall  not  inquire,)  that  trails- 
parent  glass  was  unknown  to  the  ancient  Egyptians,  But  this  circuna- 
srance,  even  if  prcveil,  would  not  atfcot  his  reasonings  rcspeciing  the  con- 
cave mirror  of  the  Pharos. — Tnwslaior. 
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XLI.    Sixteenth  Communicatmi  from   Dr.  Thokntox, 
relatii>e  to  Pneitmatic  Medicine. 

To  Mr.  Tilloch. 

June  ic,  '804. 
^^    SIR,  No.  I,  Hind-btrect,  IMaiichester-square. 

J.  HERE  is  a  very  prevailing  notion  that  the  aerial  practice  is 
excellently  suited  for  the  cure  of  asthma,  as  the  medicated 
airs  p"o  to  the  part  supposed  to  be  atfected,  and  the  common 
air  in  ditrercnt  places  and  times  has  a  most  extraordinary 
^nd  undoubted  operation  on  persons  labouring  under  this 
cruel  disorder. 

Case  of  AstJuna. 

William  Exall,  set.  44,  formerly  a  coachmaker  in  Wel- 
beck-strevt,  residing  at  Hcadlev,  near  Farnham,  Surry, 
was  afflicted  with  a  most  distressing  asthma,  as  the  parox- 
ysms which  came  upon  first  going  to  bed  would  continue 
the  whole  of  the  night,  and  it  was  towards  morning  before 
ar^v  expectoration  arose,  when  an  hour  or  two  of  sleep  might 
be  obtained  :  his  breathing  was  excessively  laborious  ;  nor 
did  the  w  hec/iing  completely  go  oft"  during  the  following 
day,  being  more  or  less  perceptible,  and  very  much  so  upon 
draw  ing  in  a  deep  inspiration.  This  disease  increasing  in 
violence  made  Mr.  Kxall  come  up  to  London  to  be  under 
my  care;  and  as  difl'ercnt  asthmas  require  different  airs, 
but  froui  no  very  accurate  criterion  that  1  have  hitherto  ob- 
tained, I  wished  him  to  inhale  the  hydro-azotic  gas  equally 
diluted  with  atmospheric  air,  and  to  take  some  of  the  usual 
tonic  medicines.  From  this  ]")lan  the  asthma  was  relieved 
in  less  than  lour  days,  and  disapjieared  totally  in  the  course 
of  a  fortnight.  Upon  making  a  deep  inspiration  no  wheez- 
ing was  perceptible;  and  having  returned  home,  six  months 
ai'ter,  he  again  called  upon  me  in  London,  and  says  "  he 
has  had  no  return  cjf  asthma,  and  enjoys  now  a  better  slate 
of  health  than  he  remembers  lor  many  years  past." 

Oiservalions  on  this  Case  lij  Dr.  Thurnlun. 

1.  Some  cases  of  asthma  arise,  1  suppose,  from  a  morbid 
irritability  of  the  membrane  which  coats  the  lungs  and 
adjoining  parts  ;  hence  the  eonmieneemcnt  of  some  abthmas 
•  >  shown  bv  a  continual  sneezing. 

'J.  Where  this  is  the  case,  to  lessen  the  quantity  of  ox/- 
gcn  in  the  air,  and  take  olf  the  morbid  irritability  uf  tlie 
svsft-m  bv  toiiiL  medieinC;  a'i  bar!:  and  bitters,  i^  the  p.hilo- 
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Sophie  way  of  remedying  such  a  complaint,   and  was  at- 
tempted here. 

3.  Tlie  hytko-azotic  ffas  is  made  by  burning  a  tahle- 
spoont'ul  or  vitrinVic  rether  under  a  bcll-2;la3S  suspended 
over  \Aaier,  when  the  oxvgen  gets  destroyed,  and  some  of 
the  hvdro^en  or  infiammahle  gas  mixes  with  the  remaining 
azotic  fzas,  prodiicini;  an  air  of  a  lower  standard. 

4.  About  forty  pints  of  this  air,  the  nostrils  being  free, 
was  inhaled  daily,  and  always  produced  a  great  relief. 

5.  In  another  case  of  asthma  (I  hope  shortly  tf)  publish) 
an  equal  advantajre  was  ticrivcd  fram  the  vital  air;  but  the 
disorder  was  of  longer  duration,  and  another  theory  of  the 
disease  \\\\\  be  then  attempted. 

In  the  interim,  I  have  tbe  bonour  to  remain,  sir, 

Your  much  obliged  and  faiiiiful  servant, 

Robert  John  Thornton*. 


W 


XLII.  Dr.  Thornton's   Third  Letter  to  Mr.  Arthur 
At  KIN,  LdlloY  of  the  Annual  Review, 

fliV.'r  ISt    10.    1804.. 

Sin,  No.  I.   Hind-street,  Manchester-square. 

E  both  of  us  stand  upon  the  same  ground,  being  abl6 
to  boast  of  fathers  whose  celebrity  is  already  allowed ;  and 
followHig  their  footsteps,  *'  hand  passibus  sequis,"  when  we 
come  forward  to  the  public  view  we  are  "  tremhliiigly  alive"' 
not  to  sullv  a  name  they  havp  honoured.  As  public  lecturers, 
both  of  us  cannot  but  be  sensible  how  distressing  it  must  be 
to  be  publielv  accused  "  of  not  understanding  the  sciences 
we  pretend  to  teach:"  also,  as  your  brother  Mr.  Charles 
Aikin,  surgeon,  has  compiled  a  book,  like  myself,  in  favour 
of  vaccine  inoculation  ^,  undoubtedly  with  the  same  disinte- 
rested m.otive,  and  is,  with  myself,  an  honorary  member  of 
Guv's  AJedieal  and  Physical  Societv,  and  probably,  we  may 
boast  also  of  having  had  him  as  a  pupil  to  that  medical  school, 
where  I  now  have  the  honour  of  bemg  one  of  the  teachers, — 
it  mu.-t  have  been  doubly  galling  for  me  to  see  your  name  af- 
fixed a."  editor  to  an  atten}j)t  to  hold  me  forth  to  the  world  '^a» 
a  man  of  the  weakest  memory,"^  p.  876;  "  of  the  most 
impetuous  and  desultory  imagination,"  p.  876 >  "  of  judg-r 


•'•  H;ui  I  been  previously  acquainted  with  this  little  work,  I  might  have 
inoku-n  in  mine  in  jTuise  of  lis  utiiiiy,  and  ab  such  rccoii. mended  it  to 
fij'.  fjiil.iic. 
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ment  the  most  deficient,"  p.  876  ;  "  the  inventor  of  an  un- 
heard-of moon,"  p.  880;  "  vain,"  p.  88^;  "  insufficient," 
p.  882  ;  "  ignorant  of  botany  ;"  passim ;  ray  w  hole  labours 
''  a  national  dishonour,"  p.  8S0;  and  other  such  passages  of 
personal  abuse,  di«(ji;raciug,  I  jMcsume,  the  character  of  a  re- 
view*. More  than  twice  did  I  turn  to  the  title,  to  see 
whether  your  name  was  really  affixed  as  the  editor  ;  and 
when  I  confenipliited  the  weakness,  or  rather  ignorance,  of 
the  sneers,  I  cannot  call  anv  part  of  this  review,  argument, 
but  the  wiiole  as  designed  and  ignorant  abase,  I  was  asto- 
nished ! — So  pub  ic,  so  open,  so  violent  an  attack,  either  de- 
mands your  assent  or  dissent;  and  I  am  persuaded  you  possess 
too  niurh  justice  in  your  character  not  freely  and  cheariuUy  to 
retract  all  such  charges  of  *' ignorance"  against  me,  as  I  shall 
be  able  satisfaetorilv  to  prove  to  you  tobe  completely  ground- 
less. The  duties  of  an  editor  certainly  make  you  in  this 
afiair  a  partv  concerned,  and  my  only  anxiety  has  been,  I 
assure  vou,  to  see  mvself  so  attacked  in  a  work  wherein  vour 
respectable  name  was  preiixed  to  it  as  the  editor;  and  it  would, 
I  am  persuaded,  redound  more  to  vour  honour,  to  acknow- 
ledge "  hits,"  when  these  are  fairly  obtained,  and  for  you 
afterwards  to  come  handsomely  forward  and  *'  repair"  the 
injurv  occasioned,  than  to  continue  to  lesfien  tfu^  f'lrtune, 
nnd  wound  the  J'eelhigs,  of  one  who  hripes  and  trusts  he  de- 
serves from  tho  family  of  the  Aikins  f  a  far  different  treat- 
ment. 

■"*  Noihing  can  be  l)cttcr  drawn  up  than  the  imperfections  of  a  review, 
p  648,  of  the  Ilctros'>ici  of  Do;ncstic  Literaruri-,  in  the  supplementary 
JTdml'Cr  of  the  Monshly  Magazine  for  July,  so  easily  do  wc  see  the  moat 
in  our  nrigliliour's  eye.  "  Tlie  A/iii-Ja  obin  Re-viiiv  t;ives  offence  to  the 
moderate,  the  wcll-mcaping,  anJ  the  wcll-niannered  of  both  parties. 
They  make  no  distinction  l)L'twien  the  calm  investigations  of  a  philu- 
jophcr  and  t!ie  factious  philippics  of  a  demagogue.  The  Edinburgh 
Rfjir  :vfts  are  also  unsparing  in  s>;veritv  and  hitterness  of  expression. 
They  sceni  to  take  delight  in  saying  severe  and  ill-natuied  things,  and 
the  fcciin^s  of  an  author  are  wounded  by  them  with  the  mo»t  frigid  and 
<al!oU3  ind^tfereticc.  The  palpable  partiality  uniformly  shown  by  the 
K;iinl)urgh  revicwtrs  towards  Scotch  autliors,  is  an  evidence  that  they  arc 
not  ab'-.vc  the  innuence  of  personal  .'"celings!  !" 

+  Dr.  Aikin,  the  celtbiatcd  biographer,  is  the  rdilor  of  the  Monthly 
ivlagaznc.  In  the  supplemental y  luimber,  pulilishcd  July  »8,  p.  649, 
the  writer  of  the  Retrospect  of  Domestic  Literature,  with,  I  suppose, 
the  ai  probation  of  Or  Aikin,  says:  "  This  work  (The  Temple  of 
Flora,  \vith  the  New  Illustration)  was  not  intended  for  the  common  class 
oF  readers.  Ic  is  dressed  out  for  the  Icvce  and  the  drawing-room  «>f 
princes  and  nobUity.  The  plaits  arc  tinishcd  with  rxquiiile  diihacy,  ai.d 
will  iinni'jr:.il;7r  xhznxnihy  and  hiS'iffichncyoiVix.  Thornton."  Compare 
what  w.is  pre\  lousiy  said  in  the  same  magazine  for  ^lay,  p.  349.  Speaking 
of  iliis   work,   it  was  there  declared,  ••that  it  encouraged  the  fine  arts; 
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ment.  From  a  critic  I  do  not  sue  for  lenity.  This  charac- 
ter (who  guides  the  balance  betwixt  the  author  and  the 
public)  I  liold  as  sacred,  and  we  all  bow  before  the  tri-^ 
bunal.  But  previous  to  judgment  being  awarded,  and  sen- 
tence of  coridemnation  on  the  author  passed,  the  mind  of 
the  critic  should  be  unclouded  by  prejudices,  and  the  equity 
of  the  decision  certain.  Much  honour,  otherwise,  must  be 
lost;  and  when  it  is  said,  "  that  to  acknowledge  an  error  is 
an  acquisition  of  glor//,"  it  is  only  when  with  such  con^ 
fession  a  becoming"  apology  is  given,  and  then  the  honour 
is  in  the  apology, — which  has  not  been  made,  nor  do  T  ex-» 
pect  it  from  the  reviewer  you  engaged, — but  it  would  come 
handsomely  from  you,  if  you  think,  in  faro  conscienticBy 
that  I  have  refuted  the  charges  against  me. 

In  my  last  letter  I  might  have  mentioned,  that  mv  Tem- 
ple of  Flora,  or  (jar.len  of  Nature,  was  intended  partly  as 
a  supplement  to  Dr.  Darwin's  beaut iiul  poeiu.  The  Botanic 
Garden.  In  this  part  of  my  work  \^ill  be  found,  1.  the 
Passifloras  Coeruica;  2.  Alata;  3.  Quadrangularis;  4.  Rc- 
nealmia;  5.  Dragon  Arum;  6.  Oblique-leaved  Begonia; 
7.  Pontic  Rhododendron;  8.  Hirsute  Stapelia  ;  Q.  Carna- 
tions; ]0.  Auriculas;  1 1.  Hyacinths;  12.  Mcadia ;  13.  Li- 
modorum ;  14.  Strelitzia  Retina;  15.  Narrow-leaved  Kal- 
aiiia;  l6.  Nelunibium  speciosum;  \7.  Nymphaea  Lotos; 
1 8.  Pitcher-plant ;  1 9.  Superb  Lily ;  20.  American  Aloe,  &c, 
flowers  not  so  much  as  named  by  Dr.  Darwin  in  his 
immortal  poem.  To  each  description  of  these  flowers  by 
me,  some  friendly  muse  has  kindly  furnished  appropriate 
verses.  Besides  the  contributions  of  the  late  Dr.  Darwin, 
Dr.  Shaw,  of  the  British  Museum,  the  Rev.  Mr.  Maurice^ 
of  the  British  Museum,  Miss  S.heeles,  George  Dyer,  &c., 
I  have  just  received  some  beautiful  lines,  on  the  Strelitzia 
Regina,  from  the  Poet  Laureate.  *'/  wish,"  says  Mr.  Pyc, 
*'  they  were  more  worthy  of  your  splendid  work,  and  the  illus- 
trious company  of  poets  ivko  have  contributed  their  labours 
to  it." — In  order  to  blend  the  "  utile"  with  the  "  dulci,'* 
each  flower  there  represented  has  been  carefully  dissected 
by  mc^  and  faithfully  delineated  under  my  own  eyi^s;  and 

that  the  arts  and  sciences  hnving  a  kind  of  relationsirp,  and  being  con- 
nected, as  Cicfro  expresses  ii.by  h  chain,  explain  and  mutually  assist  each 
other;  and  further,  that  such  productions  arc  monunitnts  of  the  state 
and  progress  of  the  arts  in  any  given  period  :  as  such  it  was  recom- 
mended to  persons  who,  with  a  taste  for  the  polits  arts,  possess  also  the 
means  of  indu'girg  it;  and  to  public  hbraries,  the  archives  of  what  is 
curious  in  a  country;  and  even  as  a  she  w- book  oi  the  two  universities, 
to  foreigners  who  might  visit  the  head  seats  of  science." 
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these  cllfsections- have  met  with  the    full  cncouraffement 
T)K  professors  Martvn,  Rutherford,  and  Dr.  Smith — in  shorf, 
with  the  approhation  of  f.ll  v.  ho  are  conversant  with  art  and 
science.     The  rest  of  my  botu:  :al  plates  arc,  I  believe,  su- 
perior to  those  of  anv  former  work.     Am  I   accused  of 
^^  vanity"  because  these  have  met  with  universal  approba- 
tion ?  I  acknou  ledge  the  crime;  and  as  St.  Paul  boasted  what 
he  had  undergone  for  the  cause  of  religion,  so  I  feel  an  ex- 
'iiltation  in  what  I  have  attempted  for  the  cause  of  botany- 
I  am  proud  that,    when  Dr.  Shnth  quitted   the  chair  at 
Ouy's  Hospital,    he  kindlv  said,    **  that   so    handsomclv 
elected  to  this  station,  he  v\'ould  not  have  quitted  the  du- 
ties of  it  unless  he  had  found  one  fully  adequate  to  fullill 
them."     I  am  proud  when  such  a  man  as  the  Rev.  Mr. 
jVIartvn,  the  professor  of  botany  at  Cambridge,  equally  in- 
capable of  false  flattery,  wTites  to  me,  that  *'  all  my  bota- 
nical works  are  admirably  adapted  to  improve  our  favourite 
•rcicncc,  and  meet  with  his  approbation."    I  am  proud  when 
Dr.  Rutherford,  the  professor  of  botanv  at  Edinburgh,  also 
writes  to  me,"  anxiously  do  I  wish  that  you  shall  meet  with 
suitable  encouragement,  and  enjoy  health  and  leisure  to  en- 
.ibie  you  to  finish   your  noble  undertaking."     I  am  proud 
of  the  testimonies  of  men  of  sterling  merit,  '*  Laudari  bo- 
nis viris    est  vera  laus ;"  nor  do  I  refuse  the  pleasure  that 
even   anv  part  of  my  works,  ibr  the  plates  constitute  some 
part,  are  capable  ot  extorting  trom  your  reviewer  more  than 
faint  praise.   Mv  father,  Bonnell  Thornton,  was  the  first  who 
per^uaded  Churchill  to  write;  and  unless  I  had  brouoht  for- 
ward these  choice  representations  of  select  flowers,  the  lyres 
of  several  of  our  first  English  poets  on  subjects  of  botany 
might  have  remained  unstrung:  and  asaLaura  produced  the 
sonnets  of  a  Petrarch,  so  my  work  has  drawn  forth  the  most 
charming  efi'usions  on  the  sweetest  fluwers  from  heaven-born 
poets;  sounds  which,  if  they  cannot  touch  the  strings  of  your 
reviewer's  heart,  might  even  rejoice  his  '^dancinecows."    I 
iim  proud  that  «uch  a  man  as  Dr.  Tliomson,  speaking  publicly 
of  my  medical  work,  should  say,  "  Thus  have  we  given  a 
brief  analvsis  of  the   P/iilosophy  of  Mcd'icine,  or  JSIed'ical 
Exlracis,  which  will  be  found  of  the  iiighest  uee  to  all  those 
w  ho  arc  desirous  of  prcstrvhiir  or  regaining  (he  invahiaile 
blessing  of  henltli.     Jt  is  the  Lest  unrk  on  the  subject  in  anif 
language:  it  is  the  production  of  a  mind,  learned,  compre'- 
hensive,  candid,  open  to,  and  desirous  of,  information;  cau- 
tious in  investigation,  yet  resolute  to  embrace  the  truth ;  a 
IVicnd  to  mankind,  ardent  in  his  hopes,  as  in  lli^  elfurls,  lor 
increasing  the  stores  of  knowledge;   and  particularly  inte- 
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jested  in  the  .general  adoption  and  success  of  Pneumatic 
Medicine:  of  the  advantages  of  which  the  author  (for  he 
has  drawn  from  the  facts  of  others  his  own  conclusions,  and 
incorporated  his  own  observations)  entertains  almost  un- 
.boundid  expectations,  lowing  evidently  that  temperament 
■which  accompanies  ^e;/»/.y."  (English  Review.)  Afterwards, 
when  dining  at  the  veterinary  professor's,  the  Doctor  ac- 
knowledged he  did  not  know  at  the  time  who  was  the  author, 
but  imagined  it  to  "  have  proceeded  from  the  nMstcrly  pen 
jof  a  Eeddoes  or  a  Darwin."  I  am  proud  that  the  late  Dr. 
Cru.ckshank  proclaimed  this  work  as  one  "  that  would  do 
credit  to  the  knowledge  of  the  first  medical  character  in 
England,"  (see  his  work  on  Perspiration;)  and  he  was  asto- 
nished at  mv  period  of  life,  when  I  afterwards  informed 
him  I  was  the  author.  I  am  proud  that  this  work  still 
continues  to  be  reconnnended  from  the  chairs  in  the  dif- 
ferent universities.  I  am  also  proud  that  my  earliest  pro- 
duction, the  Philo'^ophy  of  Politics,  or  Political  Extracts, 
was  handsomely  spoken  of  in  the  Critical  Review.  "  When 
we  took  up  this  work,  we  expected,"  say  they,  "  to  find 
it  an  ephemeral  production,  devoted,  as  usual,  to  some  party 
or  other,  and  v--e  were  agretably  disappointed  in  our  expec- 
tations, and  V,  i'(h  pleasure  discovered  it  to  be  a  work  planned 
ivith  the  I'tst  de'<igns  possiblt,  executed  niili  the  greatest 
propriety ;  and  noticed  throughout  the  traces  of  a  sound, 
discerning  mind,  neither  led  away  by  the  delusive  theories  of 
modern  times,  nor  yet  a  slave  to  antiquated  prejudices.  The 
auth<^r  has  made  a  very  txcAlent  use  of  the  writings  of  the 
best  poUt:c''ans,  and  brings  the  most  valuable  parts  of  their 
several  works  to  bear  cui  the  subjects  most  deserving  poli- 
tical inquiry ;  thus  constituting,  upon  the  w  hole,  a  most 
excellent  cotrtiendivm  of  general  political  scieuce."  I  am 
even  proud  that  I  have  stemmed,  in  part,  tl  e  ditiiculties  of 
the  most  adverse  times,  and  though  greatly  reduced  in  my 
patrimony  fron>n!y  works,  and  hourly  sinking  yet  more  of 
iny  principal  in  mv  unprofitable,  yet  grand,  botanical  un- 
dertaking, that  under  these  Io;scs  1  stiJl  persevere*,  and  ul- 
timately 

*  After  th^  publicat'trn  cf  the  Annual  Review,  every  one  cried  out  tii3t 
my  work  w^s  ruined, — as  Linna;i;s  reports,  '•  1  hat  it  was  in  the  mouth 
of  every  one,  that  Siyeshcck  hnd  overihrown  him."  '♦  He  has  been  un- 
fonui.ate  enough,"  says  Dr.  Si^rub,  president  of  the  Lini-.can  Sociciy, 
'•  to  be  aiw.iys  ncid  forth  as  the  botariic  Zoilus;  but  I  think  there  have 
bten  some  critics,  even  in  cur  own  country,  who  fcr  fiitihty,  i|;norance, 
and  malevcler.ee,  would  have  much  greater  claims  to  tliat  title,  if  they 
wcit  of  consequence  enough  to  claim  any  title  at  all."  It  is  unfortunate 
for  science  wi;cn  such  men  can  influence  the  public  opinion  and  guide 
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timately  hope  that,  from  the  kind  countenance  of  the  pub- 
lic, my  Templi' of  Flora  and  PkUoshpluj  of  Botany  will  sur- 
mount the  a.>sauU?  of  mv  enemies,  an'.l  pass  down  to  pos- 
terity appr  )v\d.  Yet  am  I  still  conscious  that  I  have  no 
other  merit  but  tiiat  of  patient  industn',  and  that  my  works 
will  be  found  to  be  established  chiefly  by  the  genius  of 
others  ;  and  all  I  assume  is  taste,  su-iicient  to  feci,  and 
judgment,  to  discriminate  where  true  merit  lies,  and  a 
cajiacity,  to  blend  it  with  my  labours.  Those,  sir,  who 
know  me  personally,  see  nothing  in  me  of  the  arrogant 
coxcomb,  nothing  of  empty  vanity,  but  only  a  laudable 
zeal,  such  as  have  inspired  the  Aikins*,  to  amuse  and  in- 
struct 

th;ir  taste.  Sorry  am  I  to  say,  tliat  inconsequence  of  this  review,  many 
or  my  subscribtrs  lu-.  e  rcliiiquisli'-d  my  ^^o^k,  many  impertinent  anony- 
moiis  letters  have  bt-cn  written  to  mc,  and  I  am  reluctantly  (obliged  to 
come  fo.'.vard  in  my  own  vindication,  and  claim  a  merit  which  1  had 
much  rat'er  l.-avc  to  others  than  punli,  li  myself.  But  the  occasion  de- 
m  mds  some  answer,  and  1  endeavour  to  acqnit  myself  as  well  as  I  am 
a!)Ie.  Thus  it  w.iS  Pope  overcame  by  his  DHnctad  Iiis  rancorous  and 
numerous  enemies. 

•  Dr.  Aikin  has  even  litrly  condescended  to  publish  a  Scries  of  Ixrttcrs 
to  a  vounjr  Lady  rn  ■\  Course  of  English   Po.try.     "  To  the  many  and 
s:ibs:aK.';al  cl>!  gfiU'.'ii  whch  the  rising  jjencratioa  owes  to  Dr.  Aikin,  he 
has  now  added  a^otbn;  namely,  chis  publication.  The  correctness  of  Dr. 
Aikin's  t.isl/",  poetical  and  mor.ii,  united  to  his  sound  and  discriminatipq; 
jMj^frrnt,  adaiirab:y   qualifies  him  as  a  t^uide  through  the  mazy  and  se- 
ductive pa'hsuf  poetry.      The  utiHt-,'  of  such  a  work  as  the  present  must 
forcibly  imprcs  any  one  w!  o  rttlects  on  the  vast  and  incrrasmg  number 
of  Enj^lish  poets,  who^e  volumes  solici:  ihc   perusal  (>f  yitnt^  persons, 
'i'o  have  the   bc^t  authors  pointed  out,  tlieir  beauties  and  defects  cxa- 
nuned  and  unfoldeil,   and  tb.c  tendency  of  their  works  expose  !,  are  /.v;- 
mfme  advAritavn  to  young  persons  w  ho  are  tntci  ing  on  a  coiirse  of  Enr- 
hsh  poetry.     Dr.  Aikm  d(<es  not  assume  the  office  ot  a  mnuer,  requiruig 
that  his  pupils  should  damn  where  he  censures,  and  extol  when  he  ap- 
proves :  l.is  object  is  to  form  their  judgment  and   hnhvcrvt  their  taur,  in 
order  th^.r  they  m  ly  themselves  be  trusted  with  the  delicate  task  of  selec- 
tion ;  at  the  s  ime  time  i  ointing  out  tl'.ose  sources  from  which  the  finest 
sentiment',  may  i)c  imhii>cd.  and  the  most  pure,  harmonious,  and  appro- 
priite  lanjUJiie  learnt."— From  the   Ri'irospfci  cf  Domestic  Litrrattar  m 
ihr  Mo'iihlv  Mugaz.iif:  for  July  \iz^. — To  all  whi^h   praise    I   cordially 
assent,  and,   fro  n   iwy  luatt,  have  the  highest  opinion  of  Dr,  Aikin  and 
his  family.      It  has  ever  been  a  privilege  allowed  to  authors  so  sell  tiieir 
publication'.,  for  reports  to  be  made  on  them,  and  these  to  be  circulated, 
wit. .out  vanity  being  imputed  on  tiiat  score.      Also  it  may  be  said  : 
Sweet  IS  the  concord  of  harmonious  sounds, 
When  tise  soft  lute  or  pealing  oigan  strikes 
The  well-.ittemptr'd  car;  sweet  is  the  breath 
Of  honest  love,  when  nymph  and  gentle  swain 
Waft  sighs  alternate  to  cacii  other's  heait: 
But  not  the  concord  of  harmonious  sounds. 
When  the  soft  lute  or  pealing  organ  strikes 
The  \vel!-at:tmpcr'J  carj  nor  the  sweet  brcatli 
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struct  mankind ;  and  posterity  will  deternrinc  how  far  my 
labours  will  have  attached  to  ihcm  "  national  infamy,"  or 
some  small  degree  of  praise. 

Quitting  the  "  dancing  cows,"'  a  story  designed  to  hum- 
ble my  vanity,  I  shall  descend  now  to  your  reviewer's  re- 
marks on  mv  pig  story,  which  may  lessen  his  bo^'lSting•s 
as  to  pretensions  to  knowledge  in  natural  history.  I  leave 
my  Botany  to  the  last,  as  the  public  will,  for  the  present, 
allow  mc  some  credit  for  that. 

After  having  traced  the  analogy  of  the  seed. in  the  seed- 
\-essel,  fixed  to  it  by  a  cord  resembling  the  umbilical  cord, 
attaching  the  foetus  to  the  uterus,  I  compared  the  loi)es,  or 
seminal  leaves,  in  their  office,  after  the  most  celebrated  bo- 
tanists, to  the  mammae,  or  dugs  of  animals.  Here  your 
reviewer  observes  :  "But  no  ahsnrdlty,  or  opposition  to  fact  ^ 
can  stop  the  doctor  in  his  ardent  pursuit  of  analogies  *.  As 
the  nimiber  of  cotyledons,  we  beg  his  pardon,  [a  sneer'] 
of  mammae  or  breasts,  is  different  in  different  seeds,  '  it  is 
thus,'  he  observes,  '  with  the  parent  animal  which  pos- 
sesses one  or  more  dugs.'  This  all  the  world  knew.  But /re, 
at  least,  did  not  know  that  '  the  number  of  dugs  is  aluays 
proportioned -f  by  nature  to  the  offspring  to  be  produced; 
and  that  it  may  be  remarked,  as,  in  a  litter  of  pigs,  each 
pig  always  goes  to  its  own  dug  and  xicver  usurps  that  of 
another,  so  children,  w  hen  first  born,  show  the  same  par- 
tiality towards  one  breast.'  If  this  wjre  strictly  and  uni- 
versally true,  the  cow  must  have  at  one  bii  th  at  least  doiihle 
the  yoimg  of  the  human  mother ;  w  hcreas   both  of  theiu 

Of  honest  love,  when  nymph  and  gentle  svvaiii 
WaTt  sighs  al'trnatc  to  each  other's  heart. 
So  charm  with  ravislunent  the  raptur'd  sense, 
As  does  the  voice  of  weil-dcserv'd  iTpcr/ 
Strike  with  sweet  melody  the  conscious  soul ! 

Dr.    ROBTRTS. 
*  The  reviewer  shouul  have  added,  "that  Dr.  Thornton  makes  th.tse 
lobes  or  seminal  leaves  of  the  greatest  importnnci'  to  the  young  plant;  fci , 
when   removed,  this  indeed    L,rows,  liut  is  dwariish,  weak,  and   steril. 
In  his  note  to  these  experiments,   he  remarks,  this  vei!erible  f-^ct  may 
teach  us  a  truth  respecting  the  rearing  of  (ur  own  children:  the  babe 
lequirmg  that  food  which  nature  has  kindly  provided  for  him.     It  is  iti 
vain,  he  continues,  that  ibis  analo^^y  be  sJtown  to  the  in  conn  derate. 
Fov  yon  no  Dryads  dress  the  roseate  bower, 
]-or  you  no  Nymphs  their  sprj-kling  vases  pour, 
Unmarked  by  y or/,  light  Graces  swim  the  green. 
It  cannot,  lu-wcvc-r,  fail  to  strike  i'jcse 

Whose  mind  the  wcll-attcmper'd  ray 

Of  Mj/^and  'uiitiic  lights  with  purer  day; 
Whose  //w<>r  snise  each'soft  Vi   r.  ton  owns. 
With  sweet  respon  ive  svmpaihy  of  tones,"  DAfaviN. 

^  I  never  said,  exact iy  />) c/w lioiud. 

have 
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have  generally  only  one,  and  the  woman,  we  believe,  lias 
twins  more  frequently  tha.n  the  cow.  We  have  consulted'^ 
those  who  have  had  more  experience  in  these  matters  than 
ourselves,  and  are  assured  that  new-born  children  do  not 
sho.v  a  partiality  for  one  brcait,  but,  which  may  easily  he 
explained  on  other  principles,  arc  often  found  to  incline  to 
that  which  they  sucked  last.  Were  we  even  to  admit  the 
doctor's  assuujption  as  a  Jact,  to  make  it  harmoni^^e  with 
his  systenj,  a  woman  should  always  bear  twins,  each  of 
which  should  have  exclusively  its  own  breast." 

I  would  here  beg  your  reviewer  to  read  what  is  said  in 
the  Elements  of  Natural  History,  (published  for  Cad  el  i  jun. 
and  W.  Davies,  and  William  Creech,  Edinburgh,  IbOl,) 
p.  6Q  : — "■  The  breasts  or  dugs  [mammts)  of  these  animals, 
in  which  the  milk  is  secreted  from  the  blood,  are  furnished 
with  teats  or  nipples,  which  the  yoimg  suck.    I'hc  dugs  are 

*  As  this  reviewer  is  extremclv  fond  in  a!i  difficulticr,  c{  co>isr<liat!u::^ 
the  philosophic  uvrid  woold  wibh  ti>  know  a  little  of  the  rutuie  cf  tlicsc 
wise  men  he  ccnsuits.  as  described  by  the  reviewer  himself,  p.  834.. 
Wlien  revifwing  Dr.  Shaw's  wmk.  the  wi itei  says :  "  jt  is  pleasjiir  after 
a  short  s.pnration  to  le'ioin  an  intelligent  fclluw-rravel'.er,  from  whose 
extensive  aci^uaintancc  with  the  country,  and  liberal  c()iTimunicaii"ns  ton- 
cerninjj  ir,  we  have  already  derived  muJi  enteitninmcnt  and  insirueiion  ; 
and  though  we  are  not  likely  10  accompany  him  again  through  scenes 
eciiuily  ijxnriant  and  romantic,  we  still  associate  with  his  psrion  the  pro- 
spects which  we  have  formerly  enjoyed,  and  find  something  to  delight  us 
in  our  passajje  over  many  a  dreary  heath.  With  sensations  of  this  kind 
we  take  up  \\\<:  fourth  volume  of  Dr. Shaw's  General  Zoology.  VV'c  re- 
cognize the  tounten;mce  and  m2nnei>  of  '^n  nld  friend.  V\'e  enter  at  once 
into  his  style  of  composition;  and  though  his  picstnt  subject  m  ly  not 
{iromisc  us  all  the  satisf.xtion  which  th:  former  part  of  his  wo;k  atTurded, 
•lue  n'C  pciiiiaded  that  we  st>all  not  rise  from  it  tl sa/foiuird  an  i  </i<- 
J>!f(ii  J."  This  consistent  rcvit  wer,  in  a  p-ge  or  two  after,  coming 
to  the  genus  H  tocrn/rus  and  Bjdianiis  :  *'  Here,"  cries  the  reviewer, 
•'  V.C  confess  ouiscliJts  to  be  c-^mpleteiy  p'.sfd.  We  had  Icarnr,  indeed, 
.something  concerning  the  site  and  colour  <jf  the  sciles  ;  bur  as  i^x  as  re- 
lates to  th^if,  any  one  of  the  species  miglit  be  placed  \y\x\\  equal  propri'.tv 
under  citlierof  the  genera  ;  a;ui  with  respect  to  their  munhness  or  smootli- 
ness,  we  w  ere  still  as  much  at  a  l<.ss  as  ever.  Conceiving  tliat  wc  must 
have  (jverlookcd  some  part  of  the  description,  and  attributing  the  over- 
sight to  the  infirmity  of  eyes  i'upaircd  liy  the  midnight  watchings  of  many 
years,  wc  fust  trimmitl  o:tr  l(ni)p\  then  niiped  our  rpcitu  in;  an<l  then 
took  down  a  /w/r  of  grrtitcr  niii^nifYing  power,  wjiiji  wc  use  only  to 
mend  our  pen  and  on  other  speei.d  oiCi.s:ons  :  (he  should  have  added,  and 
h^c\w  giir  noiCi,  to  elea'  ottr  bettds;)  but  idl  to  no  purpose.  As  niir  1  iM 
rtsnr'.  we  applied  to  all  our  fellow  critics  *'  in  solemn  divan  assembled  :" 
bit  still  in  vain.  The  ditTiculty  was  no  rooner  stated,  ilun  every  one,  as 
if  animated  by  one  soul,  rapidly  exclaimed,  Duvtis  sur:,  non  (Kilipui:  it 
/(  n  iiioi  ivTicb  none  but  a  gjd,  or  one  impneJ  fry  'be  gods,  e.tn  unite.  Y\> 
l)c  serious;  generic  characters  so  cor-strucied  are  a  disgxue  to  stiencc. 
fht-y  a  sumc  3  scicniific  appeiaance^  but  ihey  teach  nvtiitg." 

i  in 
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in  pairs,  either  at  the  breast  {mammce  peciorales),  or  on  the 
belly  {abdominalts),  or  between  tne  hind  feet  {ingu'uiales). 
In  general,  their  lunnher  is  equal  to  the  number  oj young 
uhJch  are  commonly  brought  forth  at  a  time."  Your  re- 
viewer even,  though  bred  a  cockney,  in  some  of  the  envi- 
rons of  London  nnght  have  observed  the  fact.  The  lirst  pig 
born  is  the  largest,  and  assumes  the  foremost  rank  in  suck- 
in»r ;  the  last  pig  born  is  the  least,  and  has  a  particular  name, 
and  takes  the  rear.  Every  pig,  therefore,  demands  and  fights 
for  his  own  dug ;  and  when  anv  one  pig  is  killed  for  a  roaster, 
tiiat  very  d.w^  then  dries  up,  and  only  so  many  s\\  ollen  dugs 
furni;;hini:  milk  remain  as  there  are  living  pigs.  How  sight- 
less it  would  have  appeared  had  the  beautiful  human  form 
been,  like  the  figure  of  Isis,  furnished,  like  the  mother  sow, 
with  breasts  down  the  whole  bodv  !  llie  word  dus;  means 
the  Dreast  of  a  beast,  and  when  applied  to  the  woman  it  i& 
in  derision,  and  to  excite  disgust.     Thus  Spenser  : 

Of  her  there  bred 


A  tl:onsand  young  ones,  which  she  daily  fed. 
Sucking  upon  her  poisonous  dugs ;   each  one 
Of  sundry  shape,  yet  all  ill  favoured. 

So  Co\^•ley : 

Envy  at  last  crawls  forth  from  that  dire  throng, 
Ol  all  the  direfulTst ;  her  black  locks  hung  long, 
Atiir'd  with  curling  serpents  ;  her  pale  skin 
Wiis  almost  dropp'd  from  the  sharp  bones  within; 
And  at  her  dugs  stuck  vipers,  which  did  prey 
Upon  her  panting  heart  both  night  and  day. 
Sudsing  black  blood  iVom  thence,  which  to  repair. 
Both  night  and  day  they  left  fresh  poison  there ; 
Her  garments  were  deep  stain'd  in  human  gore. 
And  lorn  by  lier  o\\  n  hiinds,  in  which  she  bore 
A  knotted  whip  and  bowl,  that  to  the  brim 
Did  with  green  gall  and  juice  of  wormwood  swim  ; 
AViih  which  when  she  was  drunk  she  furious  grew. 
And  lash'd  herself.     Thus  from  the  accursed  crew. 
Envy,  the  worst  of  fiends,  herself  presents  ; 
Envy  •",  good  only  when  she  herself  torments. 

•  Tlie  Rev.  Dr.  Milne,  author  of  the  Botanical  Dictionary,  writing 
ro  me  on  ihis  controversy,  says:  '•'  Dr-  Tliornton  will  console  himself  on 
T|-,is  und  other  such  invidious  occurrences,  which  men  of  talent  must  t  \- 
ptcV  to  tric«unttr  from  the  conjoined  eficrts  of  ignorance,  malevolence, 
.luJ  a  nil  row  mind,  ,with  tiie  line  observation  of  the  poet  : 

"  E>!i)v  dots  merit  as  its  sh<ide  pursue, 

"  liui,  like  the  sbado".v,  proves  the  sub:tan  e  true."        Popk. 

Now, 
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Now,  your  reviewer  has  described  the  emu  as  having  foisr 
du"S  or  breasts,  wliere.is  the  cotv,  \\\  tact,  has  only  one 
stock,  or  udder,  and  tour  teats.  The  word  dug,  as  the 
Elements  bctore  mentioned  would  iiave  taught  him,  is  the 
breast  of  a  beast,  and  teat  is  its  appendage ;  for,  when  ap- 
plied, as  above,  to  the  female  torn),  it  is  in  derision;  and 
the  word  breast  is  used  for  the  hunuui  subject,  and  its  ap- 
pendac^e  is  the  nipple.  The  cote  and  the  winnuu  here  are  not 
therefore  at  all  objects  of  comparison ;  and  he  might  have 
learnt,  p.  12J  of  the  same  Elements,  "  that  when  a  cow 
happens  to  have  two  calves,  one  of  them  a  nple  the  other 
a  female,  the  former  is  a  perfect  animal,  but  the  latter  is 
incapable  of  propagation,  and  is  called  by  farmers  ^  free 
martin." 

When  speaking  of  the  undoubted  instinct  of  younsr  pigs, 
I  only  casually  mentioned,  in  the  same  nole,  tiiat  infants 
oftentimes  showed  the  like  partiality  for  one  breast,  and 
probably  from  the  same  instinct. 

As  your  cockney  reviewer  seems  as  ignorant  as  tlie  Lon- 
don painter,  who  represented  his  partridges  billing,  and 
perched  upon  a  spreadmg  oak-lree,  I  must,  for  his  sake, 
trace  a  little  further  this  subject. 

When  a  eu  e  dies,  leaving  the  bleating  lamb,  the  other 
ewes  would  beat  this  off,  even  the  one  that  had  lately  lost 
its  own.  Shepherds  under  such  circumstances  take  off  the 
skin  of  the  dead  lamb,  and  sewing  it  on  the  body  of  the 
llvins;  orphan  bring  it  to  the  ewe  so  habited  ;  who  smelling 
the  fleece,  supposes  its  dead  one  restored,  and  cherishes  the 
orphan  whom  otherwise  she  would  have  rejected. 

So  with  fowls;  one  brood  is  put  under  a  hen  with  an 
other  brood,  and  the  first  hen  kept  out  of  the  way.  1'his  is 
impracticable  in  the  day-time;  the  second  hen  would  kill  all 
the  siranirer  chickens  :  but  not  seeing  them  at  night,  they 
partake  bv  morning  of  the  smell  of  the  lirst,  and  she  knows 
not  the  difference. 

It  would  be  endless  to  give  instances  of  my  own  and 
others'  observations  of  the  prodigious  sagacity  of  divers  ani- 
mals in  hunting,  particularly  hounds,  setting-dogs,  Sec. 
one  therefore  shall  suffice  of  Mr.  Boyle's,  viz.  "  A  person 
ol"  qualitv,  to  make  a  trial  whether  a  young  bloodhound 
was  well  instructed,  caused  one  of  his  servant?  to  walk  to 
a  town  four  miles  off,  and  then  to  a  markets-town  three 
miles  from  thence,  'i'hc  dog,  without  seeing  the  man  he 
was  to  pursue,  followed  him  by  the  scent  to  the  above- 
mentioned  places,  notwithstandmg  the  njullitude  of  market- 
people  that  went  along  in  the  same  way,  and  of  tiavellers 
•i  that 
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that  had  occasion  to  cross  it.  And  when  the  bloodhound 
came  to  the  chief  n^arket-town  he  passed  through  the  streets 
without  taking  notice  of  any  of  the  people  there^  and  left 
not  till  he  had  gone  to  the  house,  where  tlie  man  he  sought 
rested  himself,  and  found  him  in  an  upper  room,  to  the 
wonder  of  those  that  followed  him." — Boijle  detcrm.  Nat. 
o/Effiuv.  c.  4." 

That  most  accurate  observer  of  nature,  Lliuiasus,  has  re- 
marked "that  the  cow  eats  576  species  of  plants,  and  rejects 
CIS;  the  goat  eats  449,  and  rejects  126;  the  sheep  eats 
387,  and  rejects  141  ;  the  horse  cats  2G2,  and  rejects  212; 
but  the  hog,  more  nice  in  its  taste  than  any  of  the  former, 
eats  but  7-  plants,  and  reject"  all  the  rest." 

The  wonderful  narrative  of  Galen  is  familiar  to  every 
physician.  "  Nature,"  says-  this  author,  '^  forming,  fa- 
shioniug,  and  perfecting  the  parts  of  the  body,  hath  so 
brought  it  to  pass,  that  ihey  sliould  of  themselves,  without 
any  teaching,  set  about  and  perform  their  proper  actions  : 
and  of  this  I  once  made  a  great  experiment,  bringing  up  a 
kid  without  ever  seeing  its  dam.  For,  dissecting  some  goats 
big  with  young,  to  resolve  some  questions  made  by  ana- 
tomists concerning  the  oeconomy  of  nature  in  the  formation 
of  t!;e  foetus  in  the  womb,  and  finding  a  brisk  embryon 
(young  one),  I  loosened  it  from  the  matrix  after  our  usual 
manner,  and  snatching  it  away,  before  it  saw  its  dam,  I 
brought  it  into  a  certain  room  having  many  vessels  full, 
some  of  wine,  some  of  oil,  some  of  honey,  some  of  milk, 
or  some  other  liquor  ;  and  others,  not  a  few,  filled  \A'ith  all 
sorts  of  grain,  as  also  witJi  several  fruits,  and  there  laid  it. 
This  embryon  we  saw  first  of  all  getting  up  on  its  feet  and 
walking,  as  if  it  had  heard  that  its  legs  were  given  it  for 
that  purpose  ;  next  shaking  off  the  slime  it  was  besmeared 
with  from  the  womb  ;  and  moreover,  thirdly,  scratching  its 
side  with  one  of  his  feet :  theri  we  saw  it  smelling  to  every 
one  of  those  things  that  were  set  in  the  room,  and  when,  it 
liad  s/nclt  to  them  all,  it  supped  up  the  milk ;  whereupon 
we  all  for  admiration  cried  out,  seeing  clearly  the  truth  of 
what  Hippocrates  saith,  that  the  natures  and  actions  of  ani- 
mals are  not  taught,  but  by  instinct.  Hereupon  I  nourished 
and  reared  this  kid,  and  observed  it  afterwards  not  only  to 
tat  milk  but  some  other  things  that  stood  by  it.  And  the 
time  w  hen  this  kid  was  taken  out  of  the  woujb  being  about 
the  vernal  erpiinox,  after  some  two  hionthc:  were  brought 
unto  it  tl^.e  tender  sprouts  of  shrubs  and  plants,  and  it  again 
smfdlmir  of  all  of  ihcm,  instantly  refused  some,  but  was 
pleased  lo  taste  others  j  and  after  it  had  tasted,  began  to  cat 
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of  SLich  as  arc  the  usual  food  of  goats." — Galcv,  lib.  vi, 
cap.  6.* 

Bv  smell  the  dog  discovers  the  truffle,  although  the  root 
be  buried  deep  under  ground. 

The  huntsman  who  means  to  surprise  the  wild  boar,  is 
obliged  always  to  proceed  in  a  contrary  direction  to  the 
wind. 

Crows  arc  said  to  snioll  gunpowder  half  a  mile  off. 

If  a  motii  be  put  into  a  box,  and  the  top  be  covered  with 
gauze,  and  placed  any  where  in  a  garden,  other  moths  of 
the  same  species  are  sure  to  be  conducted  there  and  taken 
in  the  place. 

Having  the  Hirsute  Stapeliain  my  drawing-room,  which 
smells  like  carrion,  the  window  being  opened,  in  less  than 
live  minutes  above  ten  blow-llies  were  killed  on  the  plant  in 
the  act  of  blowi'ig  it. 

In  a  place  where  there  -is  a  decoy  for  ducks,  the  master 
approaches  it  with  a  piece  of  burning  peat  on  a  fork  before 
his  mouth,  or  every  duck  would  at  once  rise,  by  know- 
ing the  enemy's  advance  from  his  breath.  Out  of  revenge 
a  man,  half  a  mile  oft",  put  a  little  assafcptida  in  his  pipe, 
and  not  a  duck  but  took  flight,  and  left  the  decoy-yard 
from  a  dislike  to  the  smell. 

The  attachment,  on  the  contrary,  of  cats  for  valerian, 
and  their  perception  of  it  at  a  distance,  is  a  well  known 
fact. 

The  agencv  of  smells  in  the  animal  ceconomy  has  been 
too  little  considered. 

iialler,  whose  authority  is  great,  says  "  that  infants  are 
first  conducted  to  the  breast  frf)m  instinct  alone,  before  they 
possess  the  least  understanding." 

UlC/lia*    ipytfffioi-     xat  £ara»c»    yt  lovnv  f*fy,7'rn*  n:jtt]ca/xnt  ttoti  ^pf  J-c^  Ipic^o*. 

•  JiiTii/«r»»v  Ji«pr/ua-:a»  Toi{  ataTOjuizsi;  at^faei  Ttfi  rr;  taTa  ro  xv-vfxtfof  (in.Dfxia;, 
ivfWD  WiTi  )^»>aii*  TO  tfx^fun,  avf>.v7x  /ulv  tt,;  fxnrpn;  atr'Htf  uiGuuiy  apTraja^  Si 
wpiv  ?loc-aff4ai  7ri»  j(i^ii,-a2o>  li{  <i«cv  ;ulv  Tiva  KifjLtsat  tLartBrua,  TsiWa.  fxu  lyoim 
XlKa»  a*  Te  ^It  ;i»ct),  to  ti  l>aci;.  to  Ji  ^iXiTOCt  T''  J*  ya>aKT-;,  r,  aXXei>  t.-,  ;  -/f  M 
irXrpi;,  euK  cXiy^t  (  a\h.a  Tvr  An^trtrpisv  x.-<p7yy,  atj^Htf  it  xai  txy  axoiifuxt' 
$din7»fAl6a  il  Ti  l/btCfpucv  ixi.to,  rifmT^t  fxti  8aii*if  t;ic  ir.rit,  us-ntp  ann*oi>;  itiita 
Saiiotai;  !;(■.>>  ts  o'kXi)'  iiurif  v  $i  aviTttefJitttt  Tr,v  IX  Tr;  /unTpji;  JypoTnTj,  cat 
TpiT»»  »iri  TJUTj)  uiTafAttc*  ill  T«»  rrjjj;>  m  v  lypav,  Iit'  07|uar/M«>o»  liY^/uiv  aura  t«» 
xri/xrvT  xaTtt  TS»  ei»e»  ttiurcv,  fr  >«  ira.Tii*  aituaro  tou  yaXnMTOt  ajrtpe^nyiv,  ly 
•i  >ai  attAf»y aftt^i  anntTK,  iiipyii;  op»'Hl;  ow»p  'l'Br7r;»-3Tiij  i^h,  ^i/jii;  ^a.'«f 
a}i)'aaT',i.  Ka.  toivv/  xai  arid^l-l-a/ixrv  ixiiiro  t-  ipi^ioy,  ii}]/xl«  Ti  wpjy^lpr^ulMi' 
lirTt,'!**  ;u  TO  }aXi  /x'/>c»,  aXXa  vai  a>.Xa  Ti*a  T»v  kti/ul>anr'  cirTo:  }|  T'uxaiptv  Xad  c'f 
l(iipi6<l  T«c  fjimfoi  0  ipi^oc.  l/'^i;C  To;  liapivi;;  Ici^rpia;,  ^it>  ^ti«  vtu  fjLr.ya- 
lir>K«ui7aM)i>  ntjTW  /uuXat^u;  AXe'un.i;  ^a|U«a»  TI  x-<i  <:/T.>,  a;>  7aX.>  xsi  ai/Tai> 
tr/A>tfa/Jttn  all  ti  ran,  f  «io> /ul?  rifSla;  nvtrrn,  v«(»i>  ^i  t^-wrf  >'lv0'a79ai,  lai  ^^i/  « 
tv>r>  131    fr.)  tir<d>,»  irpairiTO  Tat  Nat  Ta:;  |UI}'aXai;  at 'i  0'i'>iii)x>  ihff^/A^TTt. 

*'  The 


26a  Method  of  preparing  the  Ckbiese  Sui/. 

^'  The  babe,"  says  the  illustrious  Dr.  Darwin,  "  sooft 
after  it  is  born  into  this  cold  world,  is  applied  to  its  mo- 
ther's bosom  ;  its  sense  of  perceiving  warnith  is  first  agreea- 
bi  •  afiected  ;  next  its  sense  of  smell  is  delighted  with  the 
odour  of  Iter  milk  ;  then  its  taste  is  gratified  by  the  flavour 
of  it ;  afterwards  the  appetites  of  hunger  and  thirst  afford 
pleasure  by  the  possession  of  their  object;  and  lastly,  the 
sense  of  touch  is  delighted  by  the  softness  and  smoothness 
of  the  milky  fountain,  the  source  of  such  a  variety  of  hap- 
piness." 

Unless  smell  directed,  hou'  should  the  calf  immediatelv 
raise  itself  up,  and  at  once  fix  where  its  nourishment  is 
lodged  ? 

Is  it  not  more  reasonable  to  suppose  imtinct,  enabling 
to  discriminate  the  difference  of  two  breasts,  in  the  child, 
than  itudersiandij}g  ? 

Who  taught  it  tirst  how  to  suck? 

For  the  child  to  remember  the  breast  last  sucked,  is  less 
credible  than  to  be  led  on  bv  ivstinct. 

'Analogy  in  matter?  of  difficulty  must  be  resorted  to  when 
v/e  cannot  prove  it  otherwise. 

Surely  uliat  I  have  advanced  is  not  deserving;  to  be  ranked 
as  '*  absurd,"  and  "  contrary  to  fact ;"  and  \\  henever  your 
reviewer  goes  out  of  his  wav  to  attack  me,  (for  it  was  only 
casuallv  mentioned,  like  the  satellite  of  Venus,  in  a  note,) 
he  is  sure  to  stumble,  and  evince  not  mine,  but  his  own 
"  insufficiency." 

I  have  the  honour  to  remain,  sir. 
With  .respect  and  esteem, 

Your  faithful  obedient  servant, 
KoBEiiT  John  Thornton'. 


XLIII.  jSLclhod  of  preparing  the  Chinese  Soy,  ly  M.  de 
Grubbens  :  extracted  from  the.  Memoirs  of  the  jica- 
demi/  of  Sciences  at  Stockholm,  for  1803,  frsf  Quarter, 
by  M.  LiNDjiOM,  Captain  of  the  Suedish  J^lincs*. 

JL  HE  Transactions  of  the  Swedish  Academy  for  the  ycnr 
1  76 1  contain  a  description  of  the  method  of  preparing  sov, 
by  the  late  captain  Ekeberg;  but  as  this  description  is  in- 
C{)mj)lete  as  well  as  incorrect,  since  the  real  Chinese  soy 
will  iiot  be  obtained  by  following  it,  I  am  fully  persuaded 

*   FiO'Ti  the  Anrales  Ue  Cbinir.   ^q.  148. 
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that  M.  Ekeberg  never  saw,  nor  was  acquainted  with,  tlie 
true  process  for  preparing  this  substance.  There  is  reason 
to  beheve  that  he  gave  his  description  from  the  accounts 
of  the  Chinese,  who  are  not  aKvays  ready  to  speak  the  truth, 
^s  I  observed  during  the  five  years  I  resided  in  China,  when 
I  wished  to  obtain  coinplete  infoimaiion  in  regard  to  th.e 
method  of  managing  a  certain  kind  of  silkworm  which 
spins  live  or  six  times  everv  year ;  the  method  of  dyeing 
silk  and  cotton,  and  various  other  particulars  in  regard  to 
the  Chinese  oeconomy. 

Having  since  obtained,  for  a  very  high  price,  certain 
information  in  regard  to  tliese  points,  I  have  seen  how 
much  their  accounts  diflercd  from  the  truth.  The  case  was 
the  same  when  I  wished  to  be  made  acquainted  with  the 
preparation  of  soy  ;  bat  a-  I  have  now  procured  a  very  cor- 
rect account  of  it,  I  think  it  iny  duty  to  connnunicate  it  to 
the  Academy. 

vSoy  is  prepared  from  a  kind  of  beans  which  are  whiter 
and  smaller  than  those  of  Turkey,  the  farina  of  wheat,  salt, 
and  water.  The  proportions  are,  .50  pounds  of  beans,  50 
pounds  of  salt,  60  pounds  of  the  farina  of  wheat,  and  250 
pounds  of  water. 

After  the  beans  have  been  well  washed  they  are  boiled 
with  well  water  in  an  open  pot  for  some  hours,  or  until 
they  become  soft  enough  to  be  kneaded  with  the  lingers. 
During  the  boiling  they  must  be  always  covered  with  water 
that  thcv  may  not  be  buriit.  Care  must  be  taken  not  to 
boil  them  too  nnich  :  ii  thcv  are  diluted,  too  much  of  the 
substance  remains  in  the  juice.  When  the  beans  are  boiled 
they  are  put  into  large  flat  wooden  tubs,  or,  as  the  Chinese 
do,  into  vessels  made  of  thin  broad  splinters  ofbambou, 
two  inches  and  a  half  in  depth  and  live  feet  in  diameter. 
In  the  latter  thcv  are  spread  t)ut  to  the  depth  of  two  inches. 
When  thcv  are  sufl^icientlv  cooled  to  be  touched  with  the 
hand,  the  farina  of  wheat  is  added,  and  well  mixed  with 
them;  and  this  is  continued  till  the  whole  farina  is  ex- 
hausted. When  the  mass  becomes  too  dry  for  the  farina 
to  adhere  to  the  beans,  a  little  warm  juice  is  added. 

When  the  whole  is  well  mixed  the  mass  is  spread  out  in 
the  tubs  above  mentioned,  taking  care  that  the  strata  arc  not 
more  tlian  an  inch  or  an  inch  and  a  half  in  thickness.  The 
mass  is  then  covered  bv  placing  over  it  a  lid  which  exactly 
closes  it.  When  it  is  observed  that  the  mass  becomes 
mouldy,  and  that  heat  is  disengaged  from  it,  which  takes 
place  in  the  course  of  two  or  throe  days,  ih;;  cover  must  be 
raised  up  by  placing  two  rods  below  it  in  order  that  the  air 
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may  have,  freer  access.  In  the  mean  time  a  rancid  odour 
is  exhaled.  If  the  raass  assumes  a  green  colour,  it  is  a  sign 
that  every  thing  goes  on  well ;  if  it  begins  to  grow  black, 
the  cover  is  raised  a  little  more,  in  order  that  the  mass  may 
be  more  in  contact  with  the  air.  When  the  mass  becomes 
completely  black  it  is  entirely  spoiled. 

As  soon  as  it  is  observed  that  the  whole  mass  is  green 
and  mouldy,  which  is  generally  the  case  in  eight  or  ten 
days,  the  cover  is  removed,  and  the  raass  is  exposed  for 
some  days  to  the  air  and  the  sun- 
When  the  whole  mass  has  become  hard  like  a  stone,  it  \i 
cut  into  small  fragments,  \\  hich  are  thrown  into  an  earthea 
pitcher,  and  250  pounds  of  water,  in  which  50  poimds  of 
salt  arc  dissolved,  are  poured  over  them.  The  whole  is  well 
stirred ;  and  the  height  which  the  water  occupies  in  the 
pitcher  is  noted.  In  case  one  pitcher  is  not  sufficient,  the 
mass  is  put  into  several,  taking  care  that  each  be  propor- 
tioned to  the  quantity  of  the  matter. 

When  the  pitcher  is  thus  filled  it  is  placed  in  the  sun. 
The  matter  must  be  regularly  stirred  and  shaken  every  morn- 
ing and  evening,  but  at  night  care  must  be  taken  to  put  the 
cover  on  it  to  preserve  the  mass  from  the  cold.  This  cover 
is  made  convex  on  the  outside  that  the  rain  may  more  rea- 
dily run  oft'  from  it,  and  it  is  employed  also  in  the  day  time 
when  it  rains.  The  greater  the  heat  of  the  sun,  the  more 
the  preparation  of  the  soy  is  accelerated.  This  operation  in 
general  is  undertaken  onlv  in  summer,,  and  \et  it  continues 
for  two  or  three  months. 

In  proportion  as  the  mass  decreases  bv  evaporation,  well 
water  is  added,  and  this  is  continued  till  the  salt  water  has 
entirely  dissolved  both  the  farina  and  the  beans.  The  pitcher 
is  then  left  some  days  longer  in  the  sun,  in  order  that  the 
solution  may  be  so  much  the  more  perfect,  as  on  this  de- 
pends the  good  quality  of  the  soy,  and  even  during  this  time 
the  matter  m.ust  be  stirred  every  day. 

When  the  mass  has  become  very  succulent  and  oily,  the 
whole  is  poured  into  bags,  which  are  pressed  to  squeeze  out 
the  soy,  which  is  then  pure,  and  ready  to  be  employed.  It 
is  not  boiled,  as  M.  likeberg  asserts.  It  is  then  put  into 
bottles,  which  are  well  closed.  The  Chinese  who  deal  in 
this  article  put  it  into  large  pitchers.  The  soy  before  it  is^ 
squeezed  out  is  of  a  dark  brown  colour,  but  it  afterwards 
bec(uncs  black. 

The  Chinese  prepare  from  the  refuse  that  remains  two 

other  kinds  of  soy.     The  first  time  they  add  150  pounds  of 

water  and  30  pounds  of  salt :  having  squeezed  this  mass, 

•1  ■  they 
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they  again  pour  over  it  100  pounds  of  walcr  and  20  pounds 
of  salt,  proceeding  always  in  the  same  manner  as  above 
cksfvibed. 

The  last  two  kinds  are  not  strong,  but  very  salt ;  espe- 
cially that  ot"  the  last  extraction,  the  colour  of  which  is  rdso 
clear.  These  two  kinds  are  the  commonest  in  China.  The 
dilT'erence  between  them  is  as  S,  4,  1. 

In  the  year  1  759  I  prepared  in  tiiis  manner,  in  my  lodg- 
ings at  Canton,  all  the  soy  which  I  employed.  I  even 
brought  some  bottles  of  it  to  Sweden:  it  was  succulent, 
oily,  moderately  salt,  and  entirely  difierentfrom  that  usually 
sold  in  Europe  :  in  reirard  to  its  taste  it  u  as  equal  to  that  of 
Japan,  wh.ch  is  generally  considered  as  the  best. 

This  description  is  the  more  certain,  as  I  always  executed 
the  preparation  myself:  I  will  even  venture  to  assert,  that 
it  is  that  used  to  obtain  soy  of  the  best  quality. 

M.  F^kebcrg  asserts  that  the  soy  is  boiled,  and  that  sugar, 
ginger,  and  other  spicerics  are  added  :  but  this  is  void  of 
foundation  and  cannot  be  true,  since  a  Chinese  pound  of 
soy  does  not  cost  more  than  two  ccmderi  Chinese  money, 
which  arc  equal  to  14  skilling  Swedish*.  This  was  the 
usual  price  during  my  residence  in  China,  and  there  is  no 
reason  to  believe  that  these  incrredients  were  employed  in 
the  preparation  of  it.  Besides,  soy  has  no  taste  either  of 
sugar  or  ot"  spiceries ;  the  prevailing  taste  is  that  of  salt. 


XLIV.  Memoir  on  some  rare  Fossils  of  Vestena  Kova,  in 
the  Veronals,  not  yet  described,  which  were  given  (o  the 
Museum  of  Natural  IVislory  at  I'arh  by  M.  de  Gazo- 
LA.     By  Faujas-Saint-FondI-. 

-L  HE  collection  of  fossil  fish  found  at  \'cstena  Nova,  in  the 
Veronals,  with  which  the  Museum  of  Natural  History  is 
enriched,  must  be  considered  as  unique  in  its  kind.  To 
employ  the  same  constancy  and  activity  in  research  that 
M.  de  Gazola  has  done,  oiu-  must  be  animated  wiui  a  noble 
enthusiasm  for  the  advancement  of  that  knowledge  which 
relates  to  the  theory  of  the  globe ;  one  must  possess  the 
same  fortune  and  disinterestedness  to  sacrifice  large  sums 
for  the  ae(juisilion  of  cabinets,  and  to  cause  researches  to 
be  made  for  thirty  years,  in  thr  bosom  of  a  mountain  co- 
vered with  lava,      ii  vsas  in  this  manner  that  this  naturalist 

'   A  cnnderii)  is  cqinl  to  nVout  3  sous  7J  dcnicn  French  money. 
t   Fro.T'  An  :u'fs  liu  Mu'.eu»>  i^'fil  >'■•■  I  i^iinfrt  NMurellr,   No.  13. 
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obtriined  the  most  numerous  collection  of  this  kind  which 
an  individual  could  procure;  at  present  it  forms  one  of  the 
pr.iicipal  ornauients  of  one  of  the  iialleries  of  the  Ivluseuni 
of  Natural  History  ;  M.  de  Gazoia  still  proposes  to  enlarge 
it,  by  gL-nerou^ly  addiug  to  it  the  fruit  of  his  new  researches. 
Being  desirous  on  the  other  hand  to  render  his  discoveries 
more  generally  useful,  he  has  caused  to  be  engraved  the 
different  and  numerous  species  of  these  ichthyolites,  in  a 
work,  the  publication  of  which  he  has  entrusted  to  the  ca- 
rton Volta,  of  Mantua,  a  learned  naturalist,  much  versed  in 
the  knowledge  of  fith*.  There  are  found  in  the  stones 
which  contain  the  fossil  fish  of  Vestena,  plants  of  the  fa- 
iiiilv  of  the  ferns,  the  mimosa,  and  other  terrestrial  plants^ 
which  prove,  that  at  the  period  when  these  fish  were  living, 
in  the  bosom  of  the  sea,  the  waters  did  not  cover  the  whole 
surface  of  the  globe;  and  that  there  were  parts  of  the  earth, 
and  perluips  even  whole  continents,  more  or  less  elevated, 
where  vegcialion  was  able  to  deveiope  a  part  of  its  riches. 

Does  not  this  truth,  proved  not  onlv  at  Vestena  Nova,  but 
at  ^ttingen,  Pappenheim,  Kochesauve,  and  bv  the  argilla- 
ceous schists  which  cover  the  coal  mines,  elearly  show,  that, 
since  plants  and  quadrupeds  then  existed,  as  is  attested  by 
several  instances,  there  niust  at  the  same  time  have  been 
birds?  I  know  that  the  facility  with  which  birds  can  fly, 
may  often  rescue  them  from  the  danger  of  perishing  in  the 
water,  and  that  those  which  are  aquatic  are  still  in  less  dread 
of  that  element;  Ornithoiitts,  tiurefore,  have  hitherto  been 
very  rare,  some  naturalists  even  have  denied  their  exist- 
ence, 

T\\vA  in  the  cabinet  of  Darccf,  a  figure  of  which  has  been 
given  \i\  the  Joiirnril  de  Phys'in)ie,  along  with  a  memoir  of 
Laniaaon,  has  not  been  admitted  cither  by  Camper  or  For- 
t:s:  I  hr^vc  exaniined  it  several  times,  but  still  entertain 
great  d;)ubts  on  the  subject.  The  same,  ./ournal  for  the 
month  of  Thermidor,  year  8,  contains  an  engraving  of  an 
arnitholite,  or  rather  the  impression  of  a  bird  found  in  the 
plaster-quarries  of  Montmartrc  :  this  fraa'nient  belongs  to 
M.  Alluin  of  Abbeville,  As  no  person,  however,  at  Paris 
ever  saw  the  original,  and  as  M.  Alluin  has- given  no  de- 
scription along  wiih  this  figure,  it  will  be  prudent  to  wait 
for  further  details ;  if  the  drawing,  however,  be  correct, 
one  cannot  help  o!)Scrving  the  two  legs  of  a  bird. 

f  Itiiologia  del  Musco-B(jxziano,  ora  nants'.o  a  qutilo  del  ccnte  Gio- 
van  lidttista  Gnzola  ttli  altri  ^abincrti  di  Fosjli  Vtroncsi,  con  la  vcsione 
Latina.  Verona  duila  i.ca;:ii)cria  Cuilaii,  J79C,  in  fol.  n;agnp,  with  mag- 
nificent plates. 

When 
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When  we  read  in  the  same  number  of  the  Journal  de 
Plujsiqve  what  professor  Cuvier  has  written  on  th'j/ooi  of  a 
l-ird,  the  osseous  parts  of  which  are  incrust-.d  in  gypsum, 
from  the  quarries  of  Clignancourt  near  Montmartre,  there 
is  no  reason  to  doubt  that  real  ornithohtes  exist,  at  a  great 
depth,  in  old  strata  of  gvpscous  matter. 

0:1  the  olhcr  hand,  Hlumenbach,  in  his  Manual  of  Na- 
tural Mistory*,  mentions  bones  of  aquatic  birds  found  in 
the  marly  schist  of  the  quarries  of  yEtiingon,  and  the  bones 
of  swimming  birds,  or  anseres,  discovered  in  the  calcareous 
schist  of  Pappenhrim. 

T  here  annex  a  confirmation  of  these  facts,  in  the  figure 
of  two  feathers  found  in  the  middle  of  the  quarries  of  Ves- 
tcna  Nova,  in  the  same  stones  which  contain  the  fi-h,  and 
which  f  caused  to  be  engraven  of  the  natural  si^^v',  to  avoid 
details  in  regard  to  measures.    (See  Hate  VI.) 

That  represented  fig.  1,  is  in  p.;rfect  preservation,  and  as 
it  v.jire  amalgamated  with  thostone:  what  is  most  remark- 
able is,  that  it  is  of  a  very  black  colour;  it  is  extended  and 
flat,  and  except  some  barbs  which  cross  each  other,  the  rest 
are  arranged  in  the  most  regular  manner.  It  cannot  be 
confounded  with  certain  fuci,  v.-hich  havj  some  apparent 
resemljla-.icc  to  feathers,  because  the  barbs  of  the  latter  are 
furnished  with  other  barbs.  Professors  Jussieu,  Lamarck, 
Des  Foiiiaincs,  and  Thouin,  who  have  exaiiiined  it  v»ith  at- 
tention, consider  it  as  a  real  feather. 

Iiut  if,  notwithstanding  the  discussion  of  philosopliers 
who  arc  accustomed  to  acute  observation,  any  doubts 
sliould  be  entertained  of  the  identity  of  this  fossil  with 
a  feather,  a  second  feather  found  in  the  same  quarry  will 
serve  to  fix  in  an  irrevocable  manner  the  opinions  of 
philosophers  on  this  subject.  The  latter,  of  wjiich  wc  have 
a  counter-part,  i*  represented  of  the  natural  si^e,  fig.  Q,  and 
3.  The  stone  broke  so  fortunately,  that,  like  tliose  contain- 
ing the  fish,  it  opened  in  the  middle,  in  the  part  even  con- 
taining the  feather,  which  left  its  inq^ression,  uhile  the  body 
of  the  f.'ather  was  found  on  tlvj  oth;  r;  one  might  evgi  say, 
that  the  feather  as  it  were  is  divided  in  llie  nniidle. 

'i'his  feathor  is  smaller  than  the  other,  but  in  a  preserva- 

-n  equally  perfect;  all  the  barbs  on  the  left  side,  tl-^.  2.  arc 
m  their  natural  position;  thoie  on  the  right  side  aie  di- 
vuled  into  small  bundles.  From  the  midtliv.  almost  to  the 
fxtrennty  it  is  a  little  arched,  and  its  colour,  instead  of  be- 
ing bLek,  is  grayislj. 

•  P.  400,  of  iht  nth  vol.  French  Trai.ilation. 
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This  feather  was  discovered  in  1  ,'77)  and  came  into  the 
possession  ot"  I.  1.  Dior.i.>i,  canon  ot  the  cathedral  of  Ve- 
rona, who  is  iond  ol  the  studv  of  natural  history..  It  was 
considered  as  a  very  rare  object,  for  ir  was  the  first  feather 
ever  four.d  in  the  quarr  es  or  Vcotcna  Nova. 

In  regard  to  the  first  feather  that  is  to  say,  the  one  re- 
presented fig.  1,  it  was  soi^,  about  ten  years  ago,  to  count 
Ignatius  Ronconi,  of  Florence,  then  resident  at  Verona,  by 
the  workmen,  who  had  taken  it  from  thai  portion  of  the 
quarry  of  \\hich  M.  de  Ga?ola  is  proprietor.  These  work- 
men, tempted  by  the  price  which  M.  Ronconi,  who  vv-as  theii 
formmg  a  collection,  set  on  this  rare  article,  privately  be- 
trayed the  confidence  of  the  person  who  employed  them  as 
dav-labourers.  Al.  de  Gazola,  some  time  after,  purchased 
from  the  heirs  of  M.  Ronconi  the  feather  with  its  double 
injpression  :  there  is  seen  on  the  stone  of  one  of  the  coun- 
ter-parts a  small  fish.  M.  de  Gazola,  w'atn  he  gave  the 
feather  to  the  Museum  which  I  have  caused  to  be  engraved, 
reserved  that  part  to  which  the  fish  is  attached;  but  being 
pleased  with  the  reception  given  to  him  by  the  professors  of 
the  Museum,  he  has  promised  to  deposit  the  second  frag- 
ment in  the  galleries  of  gcolcgy,  along  with  that  which  is 
already  in  it. 

I  have  caused  to  be  delineated  on  the  same  plate  a  sn-iall 
crab  and  a  marine  insect,  presented  by  M.  Gazola  along 
with  the  stones  which  contain  feathers:  both  of  ihcm  were 
found  in  the  quarrry  of  Vestena  Nova. 

The  marine  insect,  fig.  4.  seems  to  belong  to  the  genus- 
pycnogonvrii  of  Fabricius,  or  to  a  genus  which  nmst  ap- 
proach very  near  to  it.  It  is  not  an  aaliis  attached  to  the 
fish,  for  the  asill  have  fouiteen  claws,  and  their  mouth  is 
not  formed  into  a  tube-:  whereas  the  pycnogomi.in  has  only 
eight  claws,  and  its  mouth  is  tubular ;  a  character  found  in 
the  insect  of  Vestena  Nova,  fig.  4.  Rondelet  has  given 
the  figure  of  an  insect  of  the  Meuitcrraucan,  w  hich  has  a 
gre^  iC'atlon  to  the  one  in  question;  he  distinguishes  it, 
after  Ai  istotle,  by  the  Grt;ck  name  c'.c-'oo:,  in  Latin,  nsiius, 
and  in  French,  ifvon  ivurin.  Me  has  given  an  engraving  and 
description  of  it  from  the  insect  which  he  found  adhering 
under  the  fins  of  a  tunnv  fish  in  the  Mediterranean,  The 
figure  given  by  Rondelet*  resembles,  in  regard  to  the  cha- 
racter 

•  ';  Haring  sren  the  animal."  says  Rondcler,  "  I  bp.ve  atMi'd  wliat 
follows,  to  the  debcr'i'tion  of  Arisiotle  :  Instead  of  momh  it  lias  a  small 
I'jng  tube,  and  on  b'uh  sidt-s  of  the  body  there  arc,  as  it  were,  two  hun  's 
wh.ch  fjra  towaids  tiic  mojth  j  then  foliowi  the  ho'low  p.nt  of  tlic 

body, 


X)n  some  rare  Fossils  of  Vestena  Nova.  2G7 

j-acler  of  the  mo.itb,  the  insect  of  Vestena  Nova,  which 
difiers  from  it  only  in  the  form  and  size  of  the  body,  but 
which,  hke  the  fishes  of  that  quarry,  belongs  in  all  proba- 
bility to  an  exotic  insect;  I  have,  howcve:-,  published  a 
very  accurate  figure  of  it.  The  zoologists  will  be  n  ■  )led 
to  compare  it  with  marine  insects  of  the  same  genus,  u  hich 
we  may  rect-ive  m  the  couisc  of  time  from  the  Indian  seas 
or  from  New  Holland. 

Fig.  5.  represents  a  fossil  crustaceous  animal  of  the  same 
place,  in  good  prcscvation :  it  resembles  the  Crustacea 
known  under  the  name  of  shrimps,  which  belong  to  the 
t;enus  PalcemotL  and  Crungon  of  Fabricius;  Cancer  {arta- 
vus)  scjuiila,  Hcrbsf,  Plate  XX\'II,fig.  1.  Cancer  {ariaci/s) 
crajigufi,  of  the  same,  Plate  XXIX,  h^r,  3  and  4.  But  the 
Cancer  scjuiila  being  much  smaller  than  the  fossil,  it  would 
be  more  proper  to  refer  it  to  the  crangoTi,  which  is  the  opi- 
nion of  M.  Latreilie,  whom  I  consulted.  Ho'acv.t,  not- 
w  ilhstandmg  the  respect  due  to  the  opinion  of  a  naturalist 
well  versed  in  the  knowledge  of  crur.taceous  annnals,  I 
should  ratlier  he  inclined  to  consider  the  fossil  crab  in  ques- 
tion, as  nearer  tp  the  Cancer  peduncidatus  of  Herbst,  of 
w  hich  a  representation  has  been  given  bv  that  naturalist,  in 
iiis  43d  coloured  philc,  fig.  5.  But  as  the  latter,  which  is 
■exotic,  is  rare,  and  not  in  the  collection  of  the  Museum,  we 
can  refer  it  only  to  the  figure;  it  ia  therefore  prudent  to 
suspend  our  opinion  till  more  favourable  circumstances  en- 
able us  to  examine  the  insect  in  its  natural  slate. 

I  might  publish  in  the  annals  of  the  Museum  a  descrip- 
tion of  some  other  objects  of  X'estena  Nova,  confining  my- 
self to  those  which  do  not  belong  to  the  beautiful  series  of 
fi^h  of  the  same  place,  destined  to  form  the  Ichthyolocv  of 
the  Veronais,  undertaken  by  the  canon  \'olta  ;  I  should 
cwn  have  coiiMidored  it  as  a  merit  to  glean  in  a  field  which 
l)elon<i«  to  him,  and  which  he  knows  how  10  cultivate  with 
o  much  benefit  to  natural  history,  had  not  M.  Gazola  as- 
sured me,  that  M.  Volta's  work  will  be  exclusively  conse- 
crated to  a  description  of  the  fossil  fish  of  that  mountain. 

body,  with  indentations  the  end  of  which  there  a-c  lix  fii  t ;  the  two  w  hich 
are  short  ut  the  end  of  the  hollow  p^rt  of  the  Oo'iy  njc  tlic  laijje^t  and 
tic  longer;  the  two  fo!!ov.injj  a  liiilc  less,  ap'l  the  other  two  which  arc 
more  on  the  ".iJc,  arc  the  smallest  of  all.  Ronu'clit  H:st.  da  Poissoiu, 
>558,  folio,  p.  78. 
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XLV.  Memoir  respecting  the  Stale  of  Fcgctation  on  high 
Mountains.  Read  in  Hie  National  Institute,  June  1804. 

_L  HE  first  thing  \vhicli  strikes  an  observer  of  plants  at  the 
entrance  ot  high  mountains  in  our  terr.perate  regions,  is  the 
vigour  and  luxuiriance  of  vegetation:  everv  thin^;  he  has  seen 
in  the  adjacent  piains  suddenlv  changes  its  dimensions,  its 
aspect,  and  its  form  5  he  scarcely  knows  the  most  common 
plants  under  the  new  dress  which  they  have  assumed.  The 
stems  are  high,  the  flowers  enlarged ;  and  even  the  leaves 
of  trees  have  acquired  such  an  amphtude,  as  often  excites 
some  doubt  in  regard  to  the  identity  of  their  species.  The 
groves  are  better  clothed  v>  ith  foliaae,  the  grass  thicker  as 
well  as  more  abundant,  its  green  colour  livelier;  in  a  word, 
every  thing  is  enlivened  with  more  brilliancy,  from  the 
depths  of  the  valleys  to  those  heights  where  the  eye  can 
discern  nothing  but  bare  rocks  and  eternal  snow. 

The  plants  being  thus  endowed  with  a  vigour  of  vegeta- 
tion unknown  in  other  places,  tliey  tend  with'more  energy 
to  pass  through  the  periods  of  their  existeuce.  Time,  v/hich 
regulates  the  periods  of  it,  creeps  on  with  a  slow  pace  in 
our  plains,  but  in  the  moaniains  it  i^ies.  Every  thing 
hurries  on  along  with  it:  meteors  succeed  each  other  with 
extreme  rapidity;  the  air  there  is  in  continual  agitation;  all 
the  determining  causes  act  at  once  with  their  whole  force; 
the  signal  of  germination,  floration,  and  fructification  is 
given  at  the  same  time  to  all  individuals  placed  under  the 
same  conditions.  The  decoration  of  the  m.eadows  and  fo- 
rests changes  suddeniv  at  the  pleasure  of  the  south  wind, 
of  a  storm,  or  stroke  of  the  sun,  wliich  uniformly  atrects  the 
whole  of  certain  kinds  of  species;  and  each  day  of  the  fmo 
season  is  the  spring  of  an  oivler  of  vegetables,  or  of  one  of 
the  regions  in  which  they  grow. 

This  first  view  is  succeeded  by  another;  in  traversing  the 
iTiountains  and  valleys,  each  situation  has  its  own  soil,  and 
tach  region  its  d.niate.  These  particular  regions  have  each 
their  productions  :  each  has  its  own  characteristic  vege- 
table-, which  arc  distinguished  in  the  number  of  those  C(js- 
mcpolite  plants^  whose  temperature,  more  robust  or  more 
flexible,  seems  to  adapt  themselves  to  every  soil,  and  to  tri- 
um;  h  over  every  climate.  In  the  plains  these  local  distinc- 
tioiis  occupy  immense  spaces,  the  limits  of  which  are  tec 
expensive  and  too  indtterniinatc  to  be  easily  perceptible. 
Ill  the  mountains  every  thing,  on  the  other  hand,  is  con- 
fined within  narrow  Innits,   which  the  e)c  often  embraces 
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at  one  time :  a  humble  hill  continued  between  two  valleys. 
Si  rldee  of  rocks,  and  some  steps,  which  the  traveller  passes 
over'in  a  few  instants,  are  the  itisurniomitable  barriers 
which  nature  has  raised  between  things  which  it  has  thought 
proper  to  separate. 

Among  these  different  causes  of  separation,  one  more  ap- 
parent seems  at  first  to  direct  all  the  rest:  it  is  the  eleva- 
tion of  the  different  stages  of  mountains;  every  hundred 
metres  of  height  lower  the  temperature  about  half  a  degree 
of  the  common  division  of  our  thermometers ;  and  if  we 
take  as  the  term  of  cold  that  which  gencrallv  suspends  the 
progress  of  vegetation,  the  eternal  ice  with  which  the  sum- 
mits are  charged  will  rej)rescnt  the  ice  also  eternal  with 
which  the  pole  is  covered  ;  and  each  hundred  metres  of  ver- 
tical elevation  will  correspond  to  a  degree  of  the  distance 
of  the  nsountain  from  the  pole. 

It  is  on  this  short  scale  that,  the  phaenomcna  of  the  cli- 
mates \\  hich  succeed  each  other  on  the  surface  of  the  earth 
are  presented;  the  circumstances  are  different,  but  the  re- 
sults arc  nearly  the  same:  on  the  one  hand,  the  increase  of 
the  cold  is  accompanied  with  a  shortening  of  the  column 
of  air;  on  the  other,  with  an  obliquity  of  the  rays  of  the 
sun.  The  vegetables,  however,  are  distributed  in  a  manner 
nearlv  similar;  and  th  s  conforn)ity  teaches  us  to  exclude 
from  the  number  of  the  causes  which  act  on  this  distribu- 
tion, those  which  arc  not  common  to  the  two  scales  on 
which  thev  have  been  executed  by  nature.  Thus,  in  the 
Alps  and  the  Pyrenees  trees  stop  at  the  absolute  elevation 
of  2400  or  2500  metres,  as  they  do  about  the  70ih  degree 
of  luilude;  and  the  band  of  the  n)ouniains  occupied  by 
these  large  vegetables  is  divided  into  as  many  particular 
bands  as  the  trees  constitute  dilierent  species  :  oaks  remain 
at  the  bottom;  the  beech  occupies  the  mean  heights;  and 
above  these  are  the  pitc!i-pine  and  the  yews,  which  soon 
give  place  to  the  pines,  and  these  pines  both  in  the  Pyre- 
nees and  tlic  Alps  are  those  of  Scotland  and  of  Ritia  : 
while  the  latter  chain  possesses  also  the  cembra  and  the 
larch,  which  are  foreign  to  the  former;  but  it  wants  the  ce- 
dar which  grows  on  the  Lebanon,  aiul  which  would,  no 
doubt,  thrive  in  our  mountains  of  Europe,  had  nature  placed 
ihi  uj  there,  as  it  has  done  on  the  moiuitains  of  Asia.  But 
such  IS  the  mystery  of  the  original  disscimnation  of  vege- 
tal)les,  that  nature  seems,  in  turn,  indiil'erent  in  n*gard  to 
the  sinnlitudc  of  places  and  the  distances  by  which  thev 
are  separated  ;  sometimes  placing  in  similar  climates  the 
plants  of  countries  the  most  distant  from  each  other,  and 

sometimes 
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sometimes  refusing  this  conforiTiit}'^  of  productions  to  re- 
gions whicli  unite  all  the  conibrmities  of  soil  and  of  cli- 
mate. 

In  the  zone  of  trees  is  seen  a  shrub  common  to  all  the 
mountains  of  Europe,  and  which  is  al  the  .-anje  tinie  pecu- 
liar to  them  :  it  is  never  found  any  where  else.  Intractable 
to  cuMvation,  it  languishes  in  our  gardens  :  it  requires  the 
soil,  air,  water,  and  snow  of  its  native  place ;  it  requires 
jTiountams,  and  it  must  even  have  a  particular  determmate 
situation.  The  plant  here  alluded  to  is  the  Rhododendron  : 
nothing  can  be  more  brilliant  than  this  shrub  when  in 
i!ov;er,  but  nothing  is  more  dt.iiuite  or  intractable.  It  ap- 
pears in  the  Pyrenees  exactly  at  the  absolute  height  of  16G0 
>Rctres,  and  stops  exactly  at  2600;  but  between  the  limits 
within  which  it  is  coutined  it  is  so  abundant  and  so  vigo- 
rous, that  it  would  almost  be  as  difficult  to  extirpate  as  it  i* 
to  transplant  it. 

Tiic  juniper  traverse?  this  band,  and  ascends  much  hicher. 
I  have  found  it  at  the  altitude  of  2')00  metres  above  the 
level  of  the  sea;  but  at  each  stage  to  which  it  rises  it  loses 
some  part  of  those  characters  bv  which  it  is  distinguished 
in  our  plains.  In  the  high  region  it  is  the  juniper  of  Swe- 
den and  Lapland,  low  and  stunted,  with  its  trunk  creeping 
over  the  ground  to  seek  for  shelter  between  the  quarters 
of  the  rock  which  are  within  its  reach.  There  conducted 
by  nature,  as  it  would  be  by  instinct,  it  searches  tor  and 
finds,  without  ever  beino;  deceived,  the  faces  oi  the  rocks 
which  are  exposed  to  the  'south  or  the  west ;  rises  upon 
them,  and  expands  its  branches  in  the  form  of  an  espalier, 
with  a  regularitv  scarcely  to  be  attained  by  art. 

Higher  up,  the  seventy  of  the  climate  admits  nothing 
but  low  shrubs,  which  can  be  entirely  covered  by  the 
first  snow  ;  but  still  higher,  this  shelter  is  insudicient  against 
the  cold  and  the  length  of  the  winter;  nothmg  exists  but 
what  is  contained  in  the  earth ;  the  only  vegetable  produc- 
tions found  here  arc  herbs  with  vivacious  roots,  and  nature 
has  almost  entirelv  banished  from  these  places  the  annual 
plants  which  would  deceive  its  hopes,  when  in  the  course  of 
a  summer  reduced  to  a  few  days,  and  often  to  a  few  hours, 
a  gust  of  wind,  or  a  frost,  may  blast  its  flowers  scarcely  ex- 
panded, bring  back  winter,  and  terminate  the  year. 

On  the  other  hand,  no  elevation  checks  those  vivacious 
kirids  which,  on  the  approach  of  the  intense  cold,  entirely 
re-enter  under  the  double  shelter  of  the  snow  and  the 
earth,  and  revive  from  their  roots  on  the  first  fine  weather ; 
their  duration  exhausts  all  the  changes  of  the  i^easons  to 

attain 
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attain  sooner  or  later  to  the  year  favourable  to  the  matura- 
tion of  the  seeds  i'rom  which  they  are  to  be  renewed. 

At  Neouvielle,  at  an  elevation  greater  by  250  metres  tlian 
thar  of  the  Pic  du  Midi,  and  at  which  the  thernionicter 
rises  in  suuimer  only  to  S  ciegrecs,  I  ccllectcdj  durin-J'  five 
excuisions,  tv/elvc  species,  all  \ ivacious. 

On  the  ^uunnit  of  Mount  Pcrcin.  at  the  absolute  eleva- 
tion of  3500  li'.'ctres,  in  the  bosom  even  of  the  permanent 
snow,  but  under  rocks  freed  from  it  bv  the  inclination  of 
their  sides,  I  collected  six  species  exceedingly  vigorous. 
Here  on  one  of  the  warmest  days  cf  a  vcar  remarkable  for 
its  heat,  the  thermometer  rose  only  to  5-5",  above  the  frcez- 
LiTg  pouit,  and  it  no  doubt  descends  in  winter  to  25*^  and 
30";  and  is  it  ccrraiii,  tiiat  the  plants  which  1  found  here 
micovcred,  in  a  year  when  the  snow  had  undergone  an  ex- 
traordinary diminution,  disengage  themselves  from  it  every 
year?  Beside*',  I  have  seen  some  reappear,  which  exlstinq-  on 
the  edge  of  tlie  pein.anent  snow,  remain  almost  always  bu- 
ri-^d  under  its  extension:  they  do  not  see  tlie  liorht  perhaps 
tL-n  times  ia  a  century,  and  then  they  pass  throutih  the 
circle  of  vegetation  in  the  short  space  of  some  weeks,  to 
sleep  again  during  a  winter  of  several  vears.  It  cannot  be 
expeci  .d  that  plants  subject  to  conditions  of  existence  so 
singular  should  be  found  anjong  tlie  number  of  the  species 
\vhich  we  observe  in  the  plains  of  our  temperate  climates : 
tiicy  belong  either  exclusively  to  the  highest  sununiis  of  the 
mountains,  or  they  are  representvd  merely  in  the  polar 
countiies  of  Europe.  Norway,*  Lapland,  and  Greenland 
are  countries  which  furnish  plants  analogous  to  those 
which  grow  on  the  summit  of  the  Alps  and  the  Pyrenees; 
they  are  not  found  in  Siberia  or  Kamscliatka,  nor  in  the  po- 
lar countries  ^»f  America,  though  it  is  as  dillicull  to  conceive 
the  diversity  \\  hich  prevails  among  the  vegetable  j-mduc- 
tions  of  countries  so  similar  and  so  near  to  each  other,  as  it 
is  difficult  to  explani  the  contbrinity  which  exists  between 
the  vegetation  of  one  of  them  and  that  of  the  summits  of 
some  mountains  which  are  40  degrees  distant  from  them. 

But  wc  are  informed  byobscrv  ation  that  the  propaoiiition  of 
vegetables  does  not  always  lake  place  parallel  to  tiie  equator; 
that  it  a  certain  number  of  plants  cf.-ulincd  !)y  their  tempe- 
rament to  a  determinate  climate  are  found  at  some  distance 
under  the  same  latitudes,  many  others,  on  the  contrary, 
eitm  to  have  been  carried  away  in  the  direction  in  which 
our  continents  scparati.-,  and  to  be  dispersed  in  the  direction 
of  the  nxridians.  On  the  south,  America,  Africa,  and 
Asia  J  on  the  north,  Europe,  A;ia,  ai;d  America,  nic  far 
4  from 
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from  presenllng  the  same  vegetation  on  the  same  parallels  ; 
while  amulthude  of  plants  faithful  to  each  of  these  parts  of 
the  world,  faithiiil  even  to  certain  subdivisions  of  these 
;2;rand  divisions,  brave  all  those  obstacles  which  diversity  of 
teiriperaturcs  oppose  to  them,  to  propagate,  in  a  direction 
absolutely  contrary  to  that  to  which  they  are  called  by  tha 
conformity  of  cliniate. 

But,  not  to  wander  from  the  subject,  it  is  thus,  for  ex- 
ample, that  several  ren)arkable  vegetables  of  Sardinia,  Si- 
cily, and  Italy,  climb  the  Alps,  pass  over  them,  and  spread 
to  the  Lower  Germany,  without  vielding  to  the  invitations 
of  climate,  which  would  carry  them  to  the  contrary  side. 
It  is  thus  that  the  Pyrenees  receive  from  Spain  a  great  num- 
ber of  the  plants  of  Earbary,  and  convey  them  to  the  western 
part  of  France.  The  n)ec;dow  saffron,  which  grows  in  the 
north  of  Africa,  shows  itself  in  Andalusia,  Castile,  Arragon, 
the  Pyrenees,  and  descends  even  to  the  department  of  Landes  ;• 
ihtlriyacmtkus  tardism,  the  Narcissus  hdbocodium,  have  the 
same  origin  and  pursue  the  same  roate;  the  Anthericum  hi- 
co/or^  setting  out  from  Algiers,  traverses  the  s^me  chain  and 
arrives  at  Anjou  ;  the  SciiLa  mnbeUifera,  the  Sajfrnnum  mul- 
iijida,  go  from  the  Pyrenees  to  England,  without  any  of 
these  plants  proceeding  laterally  to  meet  those  which  the 
Alps  receives  in  like  manner  from  the  south  to  proceed  to 
the  northern  parts  of  Germany. 

But  it  is  in  the  large  valleys  of  the  Pyrenees  hollowed  out 
from  north  to  south,  tl-at  these  directions  assume  a  cha- 
racter altogether  striking  and  singular. 

I  find  the  large  Dianthns  p/ioHariw;  at  the  entrance 
of  the  valley  of  Canopan  and  that  of  Gavarnic.  It  tra- 
verses them  entirely  without  entering  any  of  the  oblique 
valleys  which  open  into  it.  The  verhascmn  miconiy  that 
beautiful  and  rare  plant,  which  neither  belongs  to  the  genus 
in  which  Linnaeus  has  placed  it,  nor  perhaps  even  to  any 
family  of  plants  now  established,  and  which  having  a  fo- 
reign air  amidst  our  vegetables  of  Europe,  is  distinguished 
among  them  as  the  aicyon  is  among  our  indigenous  birds. 
The  verhascum  m'tconi  affects  the  same  preference  for  the 
same  direction.  It  is  found  in  all  the  large  valleys  of  the 
Pyrenees,  where  it  shows  itself  indifferent  to  all  soils  and 
all  exposures  J  and  the  same  soils  and  tlic  same  exposures 
do  no't  attract  it  into  any  of  the  collateral  valleys.  1  could 
quote  a  multitude  of  examples  of  the  same  fact ;  but  it  wiU 
he  sufficient  to  mention  only  one,  that  of  box.  This  shrub, 
so  robust,  grows  in  the  mountains  like  the  most  delicate 
nianl.s :  onlhe  first  regions  of  the  Pyrenees  it  covers  all  the 
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hills  both  on  the  side  towards  France  and  towards  Spain. 
These  lanje  valleys,  lying  north  and  south,  open  before  it ; 
there  it  enters,  but  never  lo  issue  from  them  ;  in  vain  do 
the  ramifications  of  these  valleys  present  it  on  all  sides  other 
vallevs  to  people ;  it  passes  over  these  openings,  and,  con- 
tinuina;  its  route  in  tlie  direction  it  has  adopted,  it  ascends 
from  north  to  south,  stops  at  the  bottom  of  the  ridge  of 
the  chain  at  about  2000  nutres  of  absolute  elevation,  and^ 
reappearing  on  the  other  side  at  the  same  height,  descends' 
towards  tiie  south  in  the  same  direction  from  which  it  has 
constantly  refused  to  deviate. 

It  is  tluis  that  the  first  designs  of  nature  preserv'c  more 
determinate  tracts  in  the  momitains,  where  each  ordi-r  of 
vegetables  confines  itself  within  limits  better  defined  and 
more  ditKcult  to  be  passed,  and  where  the  inliuence  of  the 
places  resists  more  powerfully  the  influence  of  secondary 
causes,  which  incessantly  tend  to  confound  what  the  pri- 
mary causes  had  separated ;  and  even  these  numberless  mo- 
difications have  been  introduced  by  the  lap^c  of  ages,  ami 
in  particular  bv  the  presence  of  man.  I  traverse  the  im- 
mense de-erts  of  the  lofty  mountains  :  suddenly,  among  the 
rare  plants  which  compose  their  herbage,  1  discover  some 
of  our  trivial  plants.  The  verdure  assumes  a  darker  tint, 
which  forms  a  contrast  with  the  bright  green  of  the  alpine 
turf.  I  advance:  the  ruins  of  a  hut,  or  a  rock  blackened  by 
the  smoke,  explain  to  me  the  mystery  ;  around  this  asylum 
of  m;m  the  plants  which  surround  our  rustic  habitations 
have  been  naturalized;  the  commf)n  mallow,  the  nettle, 
the  ylnugallis  arvensh^  the  cheiiopodium,  and  the  conmion 
patience;  with  which  is  mixed  the  patience  of  the  Alps,  as 
the  chamois  are  seen  to  approach  the  doniestic  goats.  A 
shepherd  has  sojourned  there  several  weeks,  perhaps  some 
years.  In  conducting  his  flocks  he  has  carried  thither, 
without  knowing  it,  tlie  birds  and  insects  of  the  valleys, 
tl)c  seeds  and  germs  of  his  villa;/c.  He  will,  perhaps,  never 
return  ihiilicr ;  l)ut  these  savage  countries  hav^  received  in 
a  moment  the  indelible  impression  of  the  domination  of 
man.  So  much  weight  has  a  being  of  this  importance  in 
the  scale  of  nature  ! 

In  other  places  it  is  by  destruction  he  has  marked  his 
presence  :  on  approaching  the  mountains,  he  has  torn  in 
every  part  the  immense  veil  of  the  forests  which  covered 
their  bases.  The  woods  are  not  the  habitation  of  man.  He 
dreads  the  windings  of  that  vast  labyrinth  :  he  is  suspicious 
of  its  shades :  he  legiets  the  want  of  the  sun,  towards  which 
Lc  turns  a  look  of  respectful  hope  :  he  never  penetrates  thi- 
ther, 
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tbcr,  but  to  carry  with  him  fire  and  the  axe.  The  germs  of 
nemoral  plants  sleep  in  the  dried  earth,  which  is  not  proper 
for  their  development.  Their  place  is  supplied  by  other 
vegetables.  The  climate  itself  has  changed,  and  attracts 
new  species.  The  temperature  rises;  ram  is  less  frequent, 
and  more  abundant ;  the  winds  more  inconstant  and  im- 
petuous ;  the  torrents  increas'L';  the  declivities  become  fur- 
rowed with  ravines ;  the  rocks  are  stripped  ol  the  earth 
which  covered  them,  and  of  the  plants  with  which  they 
were  ornamented.  Every  thing  grows  old  with  increasing 
rapidity  :  an  age  of  man  presses  on  the  earth  more  than 
twenty  ages  of  nature. 

And,  however,  it  is  still  there  that  places  and  their  pro- 
ductions have  preserved  more  of  their  original  character.  It 
is  there  that  the  primitive  distribution  of  vegetables  has  been 
less  interrupted  ;  that  circumscription  has  been  less  strongly 
traced  out;  that  the  influence  of  soil  and  climate  is  most 
perceptible.  It  is  there  that  the  comparison  of  objects 
shows  in  turn  symmetry  and  contrasts,  and  thai  the  eye 
can  embrace  at  once  every  thing  which  attracts  observation 
and  determines  the  judgment.  And  if  it  be  in  the  structure 
of  the  grand  chains  that  the  geologist  ought  to  study  the 
structure  of  the  earth  and  the  history  of  the  grand  cata- 
strophes which  imprinted  on  it  its  last  form,  it  is  in  these 
mountains  also  that  the  botanist  will  attempt  to  penetrate 
the  mystery  of  the  original  dissemination  of  vegetables  and 
of  their  successive  propagation. 


XLVf.    Ken/  Method  of  preparing  in  a  speedy  Manner 
Nitro2is  Ether,  without  the  Application  of  external  Heat, 

By  BitUGNATELLI  *. 

Jt  UT  into  a  tubulated  retort  an  ounce  of  sugar,  and  pour 
over  it  two  ounces  of  pure  alcohol  :  adapt  to  the  retort  a 
capacious  receiver;  wrap  round  it  cloths  moistened  in  wa- 
ter, and  cover  the  joints  with  pieces  of  paper  rolled  round 
them.  Then  pour  through  the  tuhulure  of  the  retort  three 
ounces  of  concentrated  furning  nitrous  acid.  An  efl'er- 
vescence  immediately  takes  place  ;  the  mixture  becomes 
hot ;  the;  sugar  dissolves  ;  the  solution  seethes  ;  and  the  al- 
cohol converted  into  ether  passes  over  into  the  receiver.  Bv 
these  means  the  whole  of  the  alcohol,  changed  into  excel- 
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lent  eiher,  inay  be  collected  in  a  very  short  time.  The 
ethtr  has  a  weak  orange  colour,  wiih  a. very  agreeable  smell : 
it  does  not  change  blue  vegetable  colour  to  red  ;  and  exhi- 
bits in  gcneial  ali  the  phocnonicna  of  the  best  nitrous  ether. 
Durine  the  lormation  of  the  eihcr  there  is  disengaaed 
sonic  iiiirous  ffas,  which  may  be  known  by  a  red  vapour 
d.Huii.'d  thioiijihout  the  apparatus.  When  tiiis  vapcur  ap- 
pears, the  receiver  must  be  changed.  The  sugar  which  re- 
mains in  the  retort  mav  be  easily  converted  into  oxalic  acid 
by  treating  it  with  a  fresh  quantity  of  nitrous  acid. 


XLVn.  Exper'unents  to  ascertain  irhethcr  there  exists  an-j 
Affinity  beta  ixt  Carbon  and  Clu7j,  Lime  and  Silex,  se- 
parately or  as  Coynpounds  nnittd  with  the  Oxide  of  Iron 
forming  Iron  Oro  and  Iron  Stones.  Bij  David  Aiushet, 
JEi^.  of  t}i£  Calder  Iron- 1  Forks. 

[Continued  fiom  p.  141.] 

JljLaving  thus  ascertained  certain  peculiar  affinities  betwixt 
carbon  and  clay  and  silex,  n)aniltsted  by  the  disappearance 
of  the  former,  when  exposed  to  melting  heats  in  contact 
with  the  latter,  1  now  proceeded  to  investigate  what  effects 
would  be  produced  in  the  revivincation  of  iron  from  ores 
compounded  with  various  proportions  of  mixture. 

1  combined  malleable  iron  wiih  oxygen,  and  thus  formed 
a  consideralile  portion  of  rich  oxide.  This  was  pounded, 
and  afterwards  mixed  with  various  earths  and  proportions 
of  carbon.     Thus  prepared,  it  was  found  to  contain. 

Iron  -  -  74 

Oxygen         -  -  24 

Moisture      -  -  2 


100  parts 


The  following  experiments  were  made  with  this  oxide 
and  carbon,  to  ascertain  ihe  proportions  of  carbon  neces- 
sary to  revive  a  eivcn  quantity  of  iron. 

I.  200  grains  of  oxide  v/ere  fused  pfr  se.  A  vcrv  dense 
glass  of  iron  was  obtained  v;ith  a  partially  crvstalli:ied  frac- 
ture. The  surface  contained  some  beautiful  crvstallizaiion«» 
of  detached  radii  possessed  of  various  shades  of  colour  ;  but 
lio  appearance  of  revived  iron. 

II.  200  Grains  of  oxide, 

j  of  carb'jn,  or  l-40tli. 

The 
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The  fusion  of  this  mixture  afforded  glass  of  iron  less  per- 
fect than  the  former.  The  fracture  divided  itself  into  two 
distinct  beds.  The  under  one  was  a  smooth  black  shining 
glass  :  the  upper  possessed  a  similar  fracture  and  appearance 
to  what  was  obtained  in  No.  I.  This  difference  was  evi- 
dently the  result  of  the  combii^.ation  of  the  small  portion  of 
carbon  :  for  in  the  smooth  black  glass  a  disposition  of  the 
metal  to  sepr.rate  was  manifested  by  the  formation  of  a  mi- 
nute cell  exactly  in  the  centre  of  the  glass.  This  cavitv  is 
unifonriiy  obtained  in  all  experiments  of  this  nature,  and  is 
sometimes  found  containing  beautiful  prismatic  colours  and 
possessed  of  an  uncommon  degree  of  lustre, 

III.  200  grains  of  oxide, 

S  —  of  carbon,  or  l-25th  part. 

The  fusion  of  this  m.ixture  afforded  a  very  neat  spherule 
of  metal,  which  was  found  to  weigh  8  grains  or  4  per  cent., 
or  I  srain  of  metal  for  1  grain  of  carbon.  The  slass  was 
black  and  shining  throughout,  resembling  very  much  the 
lustre  and  polish  of  a  highly  finished  razor.  The  iron  ob- 
tained was  soft  and  ductile.  It  easily  flattened  without 
cracking  when  cold,  and  exposed  a  fine  gray  spotted 
shale. 

IV.  200  grains  of  oxide, 

10  of  carbon,  or  l-20th. 

The  result  of  the  fusion  of  this  mixture  was  a  minute 
though  ciegant  spherule  of  iron,  possessins"  some  fine  wa- 
terv  shades.  It  uas  found  to  weigh  10  jrrains,  or  equal  to 
5  per  cent.  Th.is,  as  in'No.  HI,  is  exactly  1  grain  of  iron 
for  every  grain  of  carbon  tKic^ed.  The  glass  in  this  experi- 
ment was  still  more  shining  and  perfect  than  in  the  forn>er, 
and  the  quality  of  the  iron  was  equally  soft  and  malleable. 

V.  200  grains  of  oxide, 

20  of  carbon,  or  1-lOlh. 

An  elecrant  ovular  button  of  iron  was  obtained  in  thi*- 
exnerimcnl;  the  surface  was  possessed  of  an  uncommon 
lustre  and  polish,  contrasted  by  a  variety  of  shades.  It 
wciehed  exactly  od  grains,  or  equal  to  28  per  cent.  The 
quantity  of  iron  revived  is  nearly  24  grains  for  each  grain 
of  carbon  in  the  mixture. 

The  f^lass  was  not  perceptibly  different  from  that  of' 
No.  W .  'I  he  quality  of  the  iron  was  malleable,  though 
Tiot  so  soft  and  ductile  as  in  former  experinaeitts. 

\T.   20<)  grains  of  oxide, 

30  oi  carbon,  nearly  l-7th. 

From  the  fusion  of  this  mixture  a  very  smooth  beautiful 
metallic  button  was  obtained,  which  was  found  to  weicrh 

94 


different  Earths  for  Caf-Uri.  2J7 

94  grains,  and  equal  to  4  7  per  cent.  The  proportion  of 
iron  revived  in  this  experiment  exceeds  3  grains  for  each, 
grain  oF  carbon.  The  surface  of  the  glass  was  striated,  of  a 
blueish  white  pcarlv  colour.  The  fracture,  however,  resem- 
bled the  glasses  obtained  in  Experiments  III,  IV',  and  V. 
A  few  faint  impressions  of  crvstallization  were  observable 
upon  the  under  surface  of  the  metallic  button.  This  al- 
ways indicates  a  combination  of  carbon,  and  uniformly  an- 
nounces a  change  to  the  state  of  steel. 

VTI.   200  grains  of  oxide, 

40  of  carbon,  or  l-5th. 

This  mixture  was  reduced  in  15  minutes,  and  a  perfect 
metallic  button  obtained,  which  weighed  123  grains,  equal 
to  Gli  per  cent.  The  quantity  of  m  jta!  revived  was  nearly 
in  the  same  proportion  to  charcoal  as  in  the  former  experi- 
ments. The  quantity  of  class  was  now  considerablv  dimi- 
nished, and  was  not  sufficient  to  cover  the  upper  surface  of 
the  button.  In  point  of  colour  and  opacity,  however,  it 
was  not  materially  different  from  Exp.  V  and  VI.  The 
quality  of  the  revived  iron  was  highly  decarbonated,  of  a 
u  hite  crystalline  fracture. 

VIII.  200  grains  of  oxide, 

50   of  carbon,  or  l-4th. 

From  the  fusion  of  this  mixture  there  resulted  a  partially 
crystallized  button  of  crude  iron  which  weighed  140  grains, 
or  equal  to  70  per  cent.  The  glass  had  entirely  disappeared, 
excepting  a  thi'i  crust  of  a  blackish  green  colour,  attached 
to  the  edges  of  the  button.  The  proportion  of  iron  revived 
to  carbon  in  this  experiment  is  as  2|  to  1. 

IX.  200  grains  of  oxide, 

Co  of  carbon. 

The  fusion  of  this  mixture  yielded  a  very  perfect  metallic 
button  which  weighed  -  -  140  grs. 

Globules  of  a  silver\'  colour  thrown  against  the 

sides  of  the  crucible  -  -  4 


144 
E(jual  to  72  pcj  cent.  

Tn  this  experiment  only  a  very  thin  film  of  glass  was 
found  of  a  Hgl»t  !e:ui  bjue  colour;  and,  as  there  remained 
untaken  up  4  grains  of  the  charcoal,  it  is  presumable  that 
the  wiiolc  contents  in  iron  contained  in  the  oxide,  making 
allowance  for  unavcjidable  loss,  was  now  revived  and  col- 
lected together.  As  the  quality  of  the  metal  now  obtained 
was  still  highly  delicicnt  in  carbon,  it  appeared  probable 
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that  by  carbonating  the  product  a  larger  quantity  by  weio-ht 
would  be  obtained. 

X.  200  grains  oF  oxide, 
100  of  carbon. 

This  proportion  of  mixture  was  found  but  partially  fusi- 
ble. A  considerable  portion  of  iron  was  revived  in  larcje 
and  small  globules  beautifully  carburated.  Part  of  the  mo- 
leculae  of  the  oxide  had  lost  its  oxygen,  and  was  either  re- 
solved into  an  imperfect  carburet  with  the  charcoal,  or  into 
minute  malleable  grains  of  iron. 

XI.  400  grains  of  oxide, 
200   of  charcoal. 

Although  the  proportions  in  this  experinfient  were  the 
same  as  in  the  former,  yet  a  perfect  reduction  was  effected^ 
and  a  fine  button  of  carbonated  metal  obtained  which 
weighed    -----  280  grs. 

Globules  thrown  up  in  the  ebullition  of  the 

metal  -  -  -  -  12 
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The  under  surface  of  the  product  now  obtained  was  richly 
carburated,  the  top  plain  and  smooth.  The  fracture  open 
and  grav,  resembling  No.  I,  (or  smooth-faced)  pig  iron. 

The  different  results  of  these  two  last  experiments  are  one 
of  the  many  instances  which  occur  in  this  department  of 
metallurgy :,  where  the  perfection  of  the  operation  depends 
more  upon  the  quantity  of  matter  used  than  the  direct  pro- 
portions of  the  mixture. 

The  deductions  which  are  liable  to  be  made,  arising  from 
this  source  of  error,  are  sometimes  most  erroneous,  and 
frequently  beyond  belief.     For  example  ; 

XII.  1/50  grains  of  oxide, 

Sl\ of  charcoal,  or  1  -20th. 

This  mixture  was  fused  into  a  dead  ponderous  glass  of 
iron  wherein  no  trace  of  revived  metal  could  be  found  :  now 
in  Experiment  IV,  the  same  proportion  of  mixture  yielded 
b  per  cent,  of  iron.    Again, 

XIII.  17-0  grains  of  oxide, 

173  of  charcoal,  or  1-lOth. 

The  fusion  of  this  mixture  afforded  a  black,  shining, 
heavy  glass,  without  the  most  minute  particle  of  revived 
metal.     In   Experiment  V,   with  the  same  proportions. of 
oxide  and  carbon,  28  per  cent,  of  iron  was  revived, 
•     XIV.  1750  grains  of  oxide, 

250  — — —  of  charcoal,  or  l-7th. 
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This  inixture  was  perfectly  fused,  and  equally  destitute 
of  revived  iron  as  the  former.  In  Experiment  VI,  the  same; 
proportion  of  mixture  yielded  47  per  cent,  of  iron.  I  after- 
wards found  that,  when  this  quantity  of  oxide  was  used, 
the  first  symptoms  of  separation  took  place  with  l-5th  its 
weight  of  charcoal. 

I  know  of  no  satisfactory  reason  which  can  be  given  to 
solve  the  material  difference  of  the  results  in  these  experi- 
ments, simply  arising  from  quantity,  unless  the  additional 
exposure  requisite  to  reduce  the  large  quan-tity  destroys  a 
greater  portion  of  the  charcoal  uselessly  than  when  the  small 
portion  of  matter  is  operated  upon.  The  process  of  sepa- 
ration divides  itself  into  branches.  The  first  consists  in  the 
action  of  a  well  known  afnnitv, — the  combination  of  the 
carbon  with  the  oxyfren  of  the  oxide,  which  leaves  the  par- 
ticles of  metal  highly  disposed  to  become  the  subject  of  the 
second  affinity,  viz.  the  combination  of  the  carbonaceous 
matter  with  the  iron.  Now,  if  we  suppose  that  in  both 
series  of  experiments  there  existed  in  each  mixture  a  particle 
of  carbon  for  every  particle  of  metal,  and  ouc  for  every  par- 
ticle of  oxvgen  (if  i  am  allowed  the  expression),  then  we 
cannot  ^•ee  that  in  either  f)peration  a  diflerence  of  result 
should  take  place,  provided  the  experiments  are  alike  accu- 
rately performed,  and  the  time  of  exposure  similar.  The 
fact,  however,  turns  out  vcrv  differently,  and,  I  n)ake  no 
doubt,  is  guided  b\-  some  rctrular  and  well  established  cause. 
May  not  the  last  portions  of  oxvgen  be  more  difficult  to  re- 
move from  the  large  than  from  the  small  quantity  ?  or,  in 
other  words.  May  they  not  require  a  greater  dose  of  carbon 
to  saturate  them  under  the  double  circumstance  of  increased 
quantity  and  approximation  to  fusion? 

Although  I  c(Hild  not  reduce  the  mixture  operated  upon  in 
Exp.  X,  I  founil  tliis  easily  effected  by  the  addition  of  chalk. 

XV'.  Oxide  of  iron  -  -  200  grs. 

Charcoal       -         -         -  100 

Chalk  -         -         -  100 

liut  in  place  of  finding  the  revived  iron  carburated  as  in 
that  experiment,  I  found  it  quite  the  reverse. 

A  review  of  thcsc  experiments  perfornied  with  pure  iron, 
oxygen,  and  carbon,  will  convey  a  pretty  accurate  idea  of 
the  real  qi:antily  of  tlie  latter  necessary  tf)  revive  certani 
portions  of  iron.  It  is  however  most  diflicult  to  deci.le 
what  portion  of  the  carbon  unites  to  the  oxygen  of  the  ox- 
ide, and  what  to  the  metallic  part.  1  have  uniformly  found 
lliat  all  iron  ores  and  oxi<les  take  up  a  portion  of  carbon 
before  any  of  the  metal  is  separated.     This  combination 
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brings  the  glass  of  iron  more  and  more  to  the  metallic, 
state,  undoubtedly  by  removing  a  portion  of  the  oxvgen,' 
This  appears  most  evident  from  Experiments  III  and  IV, 
where  only  one  grain  of  metal  was  revived  bv  each  grain  of 
cliareoal  in  the  mixture.  As  the  quantity  of  oxvgen  bv  thi^ 
means  became  reduced,  we  find  that  the  quantity  of  iron 
revived  increased  in  a  greater  ratio,  and  at  some  times  ex- 
ceeded 3  to  1  of  the  charcoal.  (See  Experiments  VI  and 
VII.) 

Recapitnlatiov  of  these  ^experiments,  and  the  Rate  of  Char- 
coal at  which  the  vietailic  Particles  become  revived^ 

Exp.  r.  Fusion  per  se,  afforded  no  metal. 

II.  Oxide,  and  I -40th  of  charcoal ;  no  metal. 
III.  ditto       —   1 -25th  of  ditto;    4  percent,  of  iron 

revived 

—  l-20ith  of  ditto,     5  per  cent. 

—  1-1 0th  of  ditto,   23 

—  1-Qth     of  ditto,  47 

—  1-oth    of  ditto,  6l-|- 

—  l-4th    of  ditto,  70 

Th  ihese  tight  experiments  the  charcoal  had  totally  dis- 
appeared. 

IX.  ditto     and   l-3d     of  ditto,   75 
Along  with  which  was  found  a  residuum  of  4  grains  of 
carbon. 

It  is  also  worthv  of  remark,  that  in  the  early  proportions 
of  charcoal,  when  one-half  of  the  metallic  contents  only 
are  revived,  the  metal  is  then  discharged  from  the  ox'ide  in 
a  state  of  complete  malleability^  though  highly  red-short. 
This  takes  place  in. all  experiments  of  this  nature  with  a 
Sufficient  dose  of  carbon ;  and  I  have  frequently  taken  ad- 
rantagc  of  this  circumstance  to  ibrm  an  ojiinion  of  the  pro- 
perties and  strength  of  the  malleable  iron  which  any  given 
ore  was  likely  to  afford  from  the  manufacture  of  the  pig. 

Part  of  the  metallic  contents  of  any  ore  or  oxide  being 
thus  precipitated  bv  means  of  chitrcoal  in  a  state  of  uncom- 
mon softness  and  ductihty,  we  are  led  to  infer  that  any  ad- 
ditional portion  of  carbon  would  only  incrca«e  the  quantity 
of  malleable  iron, and  ultiiliatelv  produce  the  whole  contents 
of  the  ore  in  a  state  of  malleability.  This,  however,  is  by 
no  means  the  case  ;  for  as  soon  as  nearly  one- half  the  metal 
is  revived,  a  more  powerful  affinity  is  established  betwixt 
it  and  the  additional  carbon.  Steel  or  crude  iron  is  formed 
through  the  whole  mass  by  this  extra  combinatif)n,  and  every 
apjjearance  of  softness  and  malleability  vanishes.    'Ihis  take* 
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place  when  nearly  3-4ths  of  the  whole  metal  Is  revived,  and 
decidedly  proves  a  reverse  of  affinity  to  what  at  first  existed. 

At  the  bciiinnine;  of  the  experiment  we  rind  that  the  char- 
coal prefers  uniting  with  the  general  body  of  oxygen,  rather 
than  clearing  a  minute  portion  and  reviving  its  appropriate 
metal.  This  takes  place  till  a  considerable  part  of  the  oxy- 
gen is  dl-sipated.  In  the  progress  of  this,  the  affinity  be- 
fuixt  the  carbon  and  iron  is  gradually  developed  ;  and  be- 
fore it  is  fullv  established  a  portion  of  the  iron  is  precipitated 
in  a  malleable  state,  not  as  a  direct  consequence  of  the  union 
of  the  carbon  with  it,  but  in  consequeiice  of  the  oxygen  of 
the  oxide  being  removed,  and  the  particles  left  in  a  metallic 
Slate.  So  long  as  this  takes  place,  I  look  upon  the  affiniti6$ 
of  carbon  for  the  reir^aining  oxygen  of  the  ore,  and  for  its 
metallic  contents,  as  nearly  balanced  ;  and  this  will  always 
have  a  direct  reference  to  the  proportion  of  each.  When  this 
cquilibriuiii  is  destroyed  by  the  addition  of  certain  extra 
portions  of  carbon,  a  paramount  affinity  is  immediately  esta- 
blished betv\ixt  these  and  the  iron  wjiich  had  before  been 
separated  in  the  malleable  state,  and  steel  or  crude  iron  of 
various  decrees  of  saturation  proportioned  to  the  carbon  is 
the  result. 

From  another  mode  of  operation  it  is  pretty  evident  that 
this  reverse  of  affinity  is  occasioned  in  a  great  measure  by 
the  temperature,  particularly  as  in  the  above  case,  where  it 
^inifonnlv  is  productive  of  fusion.  If  the  same  oxide  here 
<jperated  upon,  or  indeed  any  ore,  is  exposed  to  a  tem- 
perature in  contact  with  cjiarco.d  c()nsiderably  short  of 
fusion,  a  deoxidation  nearly  CQipplete  will  take  place,  pro- 
vided the  experiment  as  to  proportion  of  mixture  and  lime 
has  been  properlv  conducted.  'I'he  matter  thus  exposed  v;ill 
Vc  found  to  have  h^st  considerably  iu  weight  by  the  loss  of 
oxvgen.  If  it  is  carefully  freed  from  the  surrounding  char- 
coal, \\ash,ed,  and  immediately  dried  and  inlro(luct.d  into  a 
clay  crucible  and  exposed  to  a  verv  high  heat,  a  button  of 
metal  wijl  be  found,  amounting  to  8-ioihsor  y-ioths,  the 
whole  produt;e  ia  iron  which  the  pre  contained.  This  iron  will 
be  in  the  state  of  jn^dK-i^bility  nearly  as  soft  as  copper  when 
cold,  but  uncon)iiJoi)ly  red-sligrt  when  iiealed  beyond  a 
bright  red.  The  deGciei>t  iron,  amounting  to  1  or  2-l(»ihs, 
will  be  f')und  in  a  small  portion  of  glass  of  iron  attaclietl  lo 
the  edges  of  ihe  button,  and  which  may  be  easily  called  to 
txisleiice  bv  the  addition  of  a  few  grains  of  carbon. 

This  still  proves  that  the  temperature  employed  in  cc- 
jneiitalion,  though  adequate  to  remove  the  greatest  part  of 
ihe  oxygen,  yet  is  iusuiricient  to  dissipate  its  last  remains. 
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To  effect  this,  a  higher  temperature  and  a  more  pov/erfu? 
afiiniiy  must  be  exerted.  That  this  effect  is  complete  we 
liave  no  proof,  but  that  a  larger  portion  of  metal  is  called 
into  existence.  If  the  affinity  coiuinues  to  increase  in  the 
ratio  of  the  dim  nation  of  the  qiianiitv,  then  a  much  higher 
temperature  and  a  more  powerful  affinity  may  be  requisite 
to  remove  from  iron  the  last  portions  of  oxygen  than  any 
vvith  which  we  are  acquainted. 

The  external  characters  assun^ed  by  iron  separated  in  this 
simple  mode  of  assaying,  are  of  much  importance  in  under- 
standing thoroughly  the  process.  As  long  as  malleable  iron 
continues  to  be  precipuaied,  the  metal,  if  covered  \\  ith  o-lass, 
possesses  a  surface  of  the  highc'^t  polish.  The  colours  are 
frequently  various,  chiefly  shades  of  blue  and  azure,  some- 
times black -watery  inclining  to  rich  deep  brown.  The 
un;un  of  carbon,  even  in  small  quantities,  under  the  same 
pressure  oi  glass,  is  immediately  known  by  the  fine  crystal- 
line form  which  begins  to  spread  over  the  surface  :  some- 
times the  entire  surface  is  thus  elegantly  marked.  As  the 
quantity  of  carbon  increases  to  form  steel,  the  crystallization 
assumes  a  radiated  structure,  convex  upon  the  upper  surface 
and  concave  below.  This  form  continues  through  all  the 
states  of  steel,  but  in  approaching  to  crude  iron  the  under 
surface  loses  the  concave  and  crystallization,  and  assumes 
a  smooth  skin,  sometimes  marked  with  hollows  equally 
smooth.  When  the  combination  of  carbon  is  sufficient  to 
change  the  fracture  of  the  metal  from  white  to  mottled  or 
gray,  every  trace  of  crystallization  then  vanishes,  and  a  sur- 
face comparatively  rough,  but  highly  convex  on  all  sides, 
succeeds. 
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-R.  Parkinson,  of  Hoxton,  to  whom  chemists  are  in- 
debted for  a  very  useful  publication,  the  Chemical  Pocket 
Bookj  of  which  we  have  more  than  once  had  occasion  to 
speak,  has  just  published  the  first  volume  of  a  new  work, 
which  will  be  found  extremely  interesting  and  useful  to 
geologists  and  mineralogists.  It  is  entitled,  y^n  Examina- 
tion of  the  7)iineralizecl  Jk  mains  of  the  Vcgctahlcs  and  Ani- 
mals of  the  jlntcdiluvixm  IVorld,  generally  termed  extra- 
TUiOiis  Fossils.  4 to,  471  pages  and  an  index. 

This  volume,  which   contains  the  vegetable  kingdom,  is 
eiiibcllislied  and  illutstrated  with  a  frontispiece   and  nine 
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plates,  containing  accurate  delineations   of  a  great  number 
of  curious  fossil  vegetable  remains  coloured  after  nature.     • 
In  a  future  number  we  shall  give  a  further  account  of  this 
useful  and  valuable  work. 

Shortly  will  be  published  a  new  Edition,  with  improve- 
ments, of 

The  Magnetic  Alla<;,  or  Furiation  Charts  of  the  luhole  ter- 
raqueous Glole,  comprising  a  Systeyn  of  the  ViirialioTi 
and  Dip  of  the  Needle,  on  the  Projection  of  the  former 
Editions,  Ij/  John  Chitrchmam,  Fellow  of  the  Russian 
Imperial  Academy  of'  Sciences. 

This  plan  represents  on  a  plane  as  truly  as  on  a  globe  the 
necessary  proportions  of  every  country,  and  the  true  nature 
<if  every  curve.  The  improvements  of  the  new  edition  will 
consist  principally  of  Ilalleian  lines  drawn  through  all  the 
diflercnt  places  where  the  degree  both  of  variation  and  dip 
are  the  same,  and  thus  avoiding  the  trouble  of  "measuring 
angles.     These  charts  will  be  found  to  possess  sreat  advau- 
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tages,  particularly  in  cloudy  weather  ;  ^' ^  the  darkest  day  at 
sea  often  shows  the  sun  loner  enough  a:"iioon  to  observe  the 
latitude.  Or  the  dip  alone  (being  easily  found  at  all  times) 
is  sufficient  near  the  land,  as  the  lines  of  equal  dip  inter- 
sect every  part  of  any  coast  in  certaja  latitudes.  Thus  the 
difficult  problem  of  tbe  longitude  may  be  determined  at  sea 
by  two  diffiirent  methods:  1st.  From  a  true  knowledge  of 
the  latitude  and  variation:  2d.  Of  the  latitude  and  dip. 
PLrha])s  no  observatio!!,  except  the  dip,  can  bi;  taken  so  frc- 
cjuenily  as  the  variation.  That  a  mean  of  these  observa- 
tions can  be  found  accurately  enough  at  sea,  many  expeV 
ricnced  navigators  have  already  borne  witness;  the  only 
dilHculty  arising  from  the  iron  on  ship-board  giving  son)e- 
timcs  a  false  direction  to  the  needle,  may  be  overcome  by 
ascertaining  the  magnetism  of  the  ship. 


XLTX.   Proceedings  of  Learned  and  Econnm/rfrl  Sori/-tif'S. 

ROYAL    TNSTITCJTION. 

At  a  special  meeting  of  the  managers  and  visitors,   held 
the  iflh  day  of  May  lb04, 
The  Duke  of  Somerset  m  the  chair, 
The  following  address  to  the  proprietors,  siibscribcrs,  and 
ofhtrs,    rcs|:eeting  a   proposed  mineralogical  collection, 
and  oflice  of  assay,  was  read,  approved,  and  ordered  to  be 
circulated  : 
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In  the  progress  of  their  labours  for  the  improvement  of 
tlie  Royal  Institution,  the  managers  and  visitors  have  lately 
had  the  pleasure  of  noticing  the  liberal  donations  already 
made  towards  a  mineralogical  collection.  They  have  now 
the  greatest  satisfaction  in  announcing  the  receipt  of  a  pro? 
posal  to  raise  a  fund  of  4000l.,  in  order  to  contribute  fur- 
ther towards  forming,  and  connecting  with  the  Institution, 
an  extensive  and  useful  collection  of  minerals;  sq  as  to  esta- 
blish there,  on  a  great  scale,  an  assay  office,  for  the  im- 
provement of  mineralogy  and  metal'.'jrgv. 

The  gentlemen  to  whom  the  public  at  large,  and  the 
Royal  Institution  in  particular,  are  indebted  for  this  patri- 
otic proposal,  are  the  right  honorable  Charles  Francis  Gre- 
ville,  and  Sir  John  St.  Aubyn  and  Sir  Abraham  Hume, 
barts.  They  observe,  that  the  mining  concerns  in  this 
kingdom  are  conducted  by  individuals  with  such  advantages 
of  capital,  and  with  such  a  degree  of  speculative  enterprise, 
as  to  exhibit  those  effects  of  combined  chemical  and  me- 
chanical powers  atiplied  to  them,  which  no  other  country 
in  the  world  has'  Ir^^erto  been  capable  of  producing;  whilst, 
at  the  same  tijne,'^\K)  other  state  is  so  deficient  in  the  pro- 
portionate means  of  rendering  the  knowledge  of  minerals 
accessible  to  persons  jdes^irous  of  instruction.  This  defect 
they  impute  '^  to  the.Avautof  an  adequate  public  fund,  to  be 
applicable,  under  the  direction  of  mineralogists  and  che- 
mists, to  the  following  purposes ; — viz.  the  ibrmation  of  a 
scientific  CQllection  of  mllierals  on  such  a  scale  as  to  in- 
clude all  the  latest  discoveries  ; — the  arrangement  of  the 
collection  in  a  manner  to  exhibit  all  the  interesting  series 
of  mineralogical  {acts  ; — and  the  establishment  of  an  assay 
office,  to  he  exclusively  employed  for  the  advancement  of 
mineralogy  and  njctaliurgy." 

The  formation  of  such  a  collection  of  minerals,  and  the 
foreign  and  domciuic  correspondence  incidental  to  it,  will, 
they  conceive,  afibrd  sufficient  emplovment  for  the  whole 
time  of  a  mineralogist  of  considerable  talent;  while  the 
conduct  of  the  assay  office  must  require  the  continued  at- 
tention of  a  chemist  of  approved  abilities.  Hence,  they 
infer  the  cxpcdiencv  of  a  considerable  fund  for  the  improve- 
ment nf  mineralogy  and  metallurgy  ;  and  henee,  the  ne- 
cessity of  an  union  of  nien  pf  science,  talent,  and  practical 
experience,  to  d'.r^ct  the  application  of  the  fund  to  its  ap- 
propriate object. 

The  prfjposal  then  proceeds  to  notice  a  suggestion,  that 
private  collections  of  minerals  might  answer  the  desired  ob- 
ject ;  and  that  men  of  science  have  never  been  wanting  to 
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elucidate  those  material  facts  which  scientific  inquiries  or 
accidental  circumstances  have  placed  within  the  sphere  of 
their  observation.  Upon  tliis  thev  remark,  that  "  it  must 
be  obvious  that  the  researches  of  private  collectors  sekK)m, 
or  at  least  very  gradually,  extend  bevond  a  limited  circle;  and 
that  gentlemen  who  occupy  their  leisure  hours  in  pursuing 
interesting  inquiries  in  chemistry,  cannot  interrupt  them,  ia 
order  minutely  to  examine  and  investigate  an  incidiiutal  fact 
in  mineralog)',  which  may,  at  the  moment,  be  deemed  a 
ntw  discovery." 

To  corroborate  this,  it  is  further  stated  that  specimens  for 
analysis  of  corundum  and  muriate  of  lead  had  been  given 
by  Mr.  Greville  to  Mr.  Woulfc,  Dr.  Withering,  and  Mr. 
Kirwan,  several  years  before  they  were  sent  by  him  to  Mr. 
Kiaproth  ;  who  immediately  analysed  them,  and  published 
tlie  result  thereof  in  the  foreign  journals.  And  they  ob- 
serve, "  that  the  more  perfect  description  of  these  and  other 
rare  minerals,  in  the  joint  papers  of  Count  Bournon,  Mr. 
Hatchctt,  and  Mr.  Chenevix,  recently  published  in  the  Phi- 
losophical Transactions,  cannot  be  taken  to  the  credit  of  the 
private  collections  which  contained  them.  Mr.  Hatchett 
and  Mr.  Chenevix  fortunalelv  had  peculiar  leisure  for  the 
analysis;  and  the  whole  time  of  Count  Bournon  was  at  that 
period  employed  in  formine;  one  collection,  and  in  arranging 
two  others;  a  circumstance  which  gave  him  the  same  ad- 
vantage as  if  the  collections  had  been  pubhc.  The  joinl 
papers  of  these  three  gentlemen  mav  be  proposed  as  the 
njodcis  of  the  plan  to  be  fallowed  in  the  examination  of 
nnnerals  in  the  British  don»inions  in  every  quarter  of  the 
globe  ; — supplying  examples  troni  which  may  be  tormed 
the  most  Inlerestmg  collection  of  geology  that  can  be  ima- 
gined." 

To  attain  this  national  object,  and  to  encourage  contribu- 
tions to  the  funcls  for  the  original  establishment  of  the  col- 
lection and  a-isay  office,  it  is  proposed  to  give  the  subscri- 
bers similar  privileges  to  those  (jn  which  a  large  sum  has 
been  recently  ami  r.i])idlv  collected  for  the  library  of  refe- 
rence,—with  only  this  tiiiference,  which  the  difference  of  the 
object  appears  to  warraiu,  that,  in  case  of  a  patron's  sub- 
scription to  this  collection,  whether  a  proprietor,  a  life 
subscriber,  or  an  annual  subscriber  to  the  Institution,  it  may 
be  coinpctent  for  him  to  exercise  the  right >  of  a  patron; — 
and  thai  a  select  commitlee  shall,  from  time  to  time,  be  ap- 
pointed bv  the  UKinatjers,  Ifom  among  the  subscribers,  to 
joriM  and  arrange  the  collection,  and  direct  the  operations 
uf  the  assay  ulhce. 
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For  the  provision  to  be  made  for  the  future  expenses  of 
the  collection  and  office  of  assay,  the  managers  look, 
with  confidence  to  the  public  for  sufficient  assistance,  in 
case  the  measure  shall  appear,  upon  investigation,  to  be  de- 
serving of  it. 

With  respect  to  the  subscription  for  the  collection,  it  is 
proposed  to  open  it,  not  only  to  the  proprietors  and  sub- 
scribers of  the  Institution,  but  to  the  members  of  the  dif- 
ferent mineral  companies  and  others  in  this  kingdom,  and 
also  to  the  members  of  those  learned  bodies  udiich  do  so 
much  honour,  and  render  such  essential  service,  to  this 
countrv ;  and  particularly  to  the  fellows  of  the  Royal  So- 
ciety, of  the  Society  of  Antiquaries,  of  the  Society  tor  the 
Encouragenient  of  Arts,  Sec,  and  of  the  Lmnean  Society; 
to  the  trustees  of  the  British  Museum,  to  the  members  of 
the  Board  of  Aa'riculture,  and  of  the  British  Mineralogical 
and  London  Chemical  Societies. 

it  is  also  proposed,  that  the  patrons  of  the  collection 
shall,  with  the  sanction  of  the  managers,  have  the  power  to 
form  any  arrangement  with  the  trustees  of  the  British  Mu- 
seum or  others,  whenever  it  shall  appear  that  it  may  tend  to 
the  advantage  of  their  respective  collections  of  minerals. 

Upon  an  attentive  view  of  the  subject,  the  managers  and 
visitors  discover  great  advantages  vxhich  may  re^^u!t  from 
the  execution  of  this  measure,  on  a  scale  worthy  of  the 
British  empire;  which  has,  from  the  most  remote  antiquity, 
been  peculiarly  distinguished  for  mineral  productions.  To 
the  British  Islands,  and  to  the  lesser  territories  Vvhich  form 
their  immediate  appendages,  the  benefit  of  the  proposed 
collection  and  office  of  assay  will  be  highly  important.  But 
in  the  immense  territory  wiiich  novv^  forms  our  East  India 
possessions,  are  to  be  found  the  most  valuable  mineral  trea- 
sures that  are  known  in  this  globe  ;  and*  from  the  wisdom 
and  liberality  of  the  East  India  Company,  great  and  effec- 
tual assistance  may  be  hoped  for  in  aid  of  the  execution  of 
a  piuU,  by  the  adoption  of  which  the  intrinsic  value  of  those 
treasures  may  be  ascertained  and  brought  into  use. 

The  proprietors  and  subscribers  may  be  assured,  that  the 
rnanagcrs  and  visitors  will  never  consider  their  labours  as 
finished,  while  there  remains  any  effort  to  be  made  for  the 
diffusion  and  useful  application  of  practical  science  in  this 
country.  They  would  indeed  have  deemed  themselves  ex- 
tremely culpable,  if  there  had  been  nny  neglect  or  delay  on 
their  part,  in  submitting  to  the  consideration  of  their  mem- 
bers, and  ot"  the  public,  a  plan  which  promises  essentially 
to  piomolc  the  prosperity  of  the  Royal  Institution,  and  at 
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the  same  time  to  contribute  to  the  extension  of  useful  sci- 
ence and  to  the  increase  of  our  national  resources. 

Somerset,  Chairman. 
17th  M.cj,  1804.. 

Pla7i  of  the  proposed  Collection  of  Minerals  and  Office  of 

Assay. 

I.  The  collection  of  minerals  and  office  of  assay  shall  be 
and  remain  under  the  same  direction  and  government  as 
the  other  parts  of  the  Institution;  subject  only  to  such  pri- 
vileges (to  be  enjoyed  by  those  proprietors  or  subscribers 
v.'ho  shall  think  lit  to  qualify  themselves  as  patrons  of  the 
collection)  as  are  hereinafter  mentioned,  or  may  be  hereafter 
conceded  by  the  by-laws  of  the  institution. 

II.  i^mprielorsand  subscribers  contributing  to  the  collec- 
tion lOOl.  or  upwards,  shall  be  hereditary  patrons  of  the 
collection. 

III.  Proprietors  and  subscribers  contributing  50l.  or  up- 
wards, not  amounting  to  lool.,  shall  be  patrons  for  life. 

IV.  Subscribers  of  lesser  sums  (when  their  united  sub- 
scriptions amount  to  sixty  guineas  or  upwards)  may,  by 
writing,  appoint,  of  their  own  nunjbcr,  any  one,  being  a 
proprietor  or  a  subscriber,  a  patron  for  life. 

V.  The  application  of  the  subscriptions,  in  providing  and 
arranging  the  collection  and  establishing  the  office  of  as- 
say, shall  be  under  the  direction  of  the  patrons. 

VI.  The  collection  shall  be  open  at  times  to  be  fixed  on 
the  part  of  the  Institution  for  the  proprietors  and  subscri- 
bers; and  also  for  scientific  men,  of  this  or  any  other  coun- 
try, to  be  introduced  or  reconnnended  by  the  patrons;  each 
patron  having  a  power  to  introduce  or  recommend  one  such 
person,  each  day,  to  the  collection. 

VII.  No  person  shall  be  capable  of  exercising  his  right 
as  a  patron,  except  during  such  time  as  he  shall  continue 
and  be  a  pn^prietor  or  subscriber  to  the  Institution. 

~VIII.  In  case  of  the  death  of  any  of  the  patrons  for 
life,  the  surviving  patrons  may  elect  in  his  room  a  life  pa- 
tron, who  shall  have  previously  paid,  or  secured  to  be  paid, 
the  sum  of  50l.  or  upwards  to  the  funds  for  the  support 
and  increase  of  the  collection  ;  which  ntont-y  shall  be  forth- 
with ajiplicd  accordingly,  under  the  direction  of  the  pa- 
trons. 

IX.  The  patrons  ahull  make  rules  for  the   direction  of 
their  mode  of  proceeding,  and  shall  elect  a  chairman,  de- 
puty chairman,  treasurer,  and  secretary,  and  appoint  com- 
mit lec« 
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jriiitees  and  sub-committees  for  such  part  of  their  business 
as  they  shall  think  proper. 

X.  A  select  committee  shall,  from  time  to  time,  be  ap- 
pointed hv  the  managers,  from  among  the  subscribers  to 
the  collection,  to  arrange  the  collection^  and  direct  the  ope- 
rations of  tne  office  of  assay. 

Subscriptions  to  tlie  collection  and  office  of  assay  will  be 
received  by  William  Savage,  at  the  Royal  Institution,  and  by 
jthe  follou  ing  bankeiG :  Messrs.  Ransoip,  Morland,  an4 
"Co.,  Pall  Mall;  Messrs.  Hoare,  Fleet-street;  Messrs.  Her- 
ries,  Farquhar,  and  Co.,  St.  Jarnes's-street ;  and  Messrs. 
Pybus,  Call,  Grant,  and  Hale,  Old  Bopd-street. 

ACADEMY    OF    SCIENCES    AT    PETERSBURGH. 

The  follo.vv'ing  account  of  the  transactions  of  the  Aca- 
jiemy  in  the  course  of  the  year  1803  has  been  publislied  : 

The  papers  read  in  the  difTerent  sittings  were,  1st,  Orj 
siliqucse  plants,  by  T,  §meioysky.  2d,  A  brief  account 
of  the  extraordinary  cold  which  took  plaqc  at  Saratof  on 
the  I3lh  of  January,  by  F.  A.  Meyer.  3d,  A  specimen 
of  Phcenician  literature  in  some  inscriptions  of  Citium, 
described  and  decvphered  from  their  analogy  to  the  wedge- 
formed  characters,  by  Lichtenstein.  4th,  Doubts  in  re- 
gard to  th^  system  of  Dr.  pall,  by  C.  A.  Rudolphi. 
^th,  A  §peech  addressed  to  th^e  Chamberbi;i  I^ovosilzof  on 
the  dav  he  took  the  President's  chair,  in  the  room  of  thq 
President  Fuss,  gth,  Account  of  some  general  results 
from  the  tables  of  births,  deaths,  and  marriages,  at  Pe-r 
tersburgh,  by  Kraft.  7th,  On  the  integration  of  a  dif- 
ferential equation,  by  Fuss.  ■  8th,  On  th^  loiKodroniic  curve 
4escribcd  on  ^ny  round  body,  by  F.  T.  Schubert,  Qth, 
history  of  the  luiperial  Academy  of  Sciences  for  the  vears 
1797-^1798,  by  FusiJ.  10th,  Obse.rvatipns  on  the  stuffing 
and  preserving  of  animals,  by  Dr.  Langsdorflf.  1 1th,  New 
observations  on  stones  formed  by  aggregation,  by  Sever- 
guir(e.  12th,  An  attempt  towardi^  exphuning  difi'er(j^:t 
phaenomcna  connected  with  the  crystallization  of  salts,  by 
I>owitz.  13th,  0/'  og/icmcre,  ill  ori/dii  koim  nios/nis  uprc- 
dtldt  vse  sf^pefii  shara  roischiji,  Zacharova.  11th,  A  de- 
scription of  some  rare  plants.  1 3th,  Memoir  on  the 
tables  of  the  population  of  the  imperial  establislnncnts  for 
the  mines  of  Cathcrinenbourg,  transmitted  by  Mr.  fler- 
jnanu,  by  Kraft.  16th,  On  the  viburnum  opulus,  by 
OsereUkovskv.  17th,  Some  astronomical  observation;; 
made  at  the  Observatory  of  Pctersburj^h,  by  Inschodzof. 
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ISth,  Speech  of  ihe  President  Novosilzof,  on  the  day 
when  he  announced  to  thi;  academy  the  conlirmation  of  its 
new  regulations.  IQth,  Plantoe  contortce  discovered  at  the 
Cape  of  Good  Hope,  by  C.  P.  Thunberg.  £Oth,  Re- 
searches respecting  the  first  integrals  of  equations  with 
partial  differences,  by  Trenibley.  £lst,  On  the  great  use 
of  continued  fractions  in  the  integral  calculus,  by  F.  Kaus- 
ler.  i'2d,  A  specimen  of  the  metamorphosis  of  amphi- 
bious zoophytes,  bv  Lichtenstein.  £3d,  Observation  oil 
the  white  variety  of  the  Icpus  tim'idii<i,  by  A.  Pansner. 
241  h,  Detailed  plan  of  a  new  Techuijlogical  Journal,  pre- 
ceded by  some  general  reflections,  2cc.,  by  Fuss.  25th, 
Dissertation  on  the  loxodromic  curve,  &c.,  continued  by 
Schubert.  26th,  New  method  of  making  platina  mallea- 
ble, bv  Count  Moussin-Pouschkin.  27th,  Ciumltsclwskoie^ 
ispi/tunii  e  kammennych  ztgol'  ytv  ilir  gorocla  BoroiuUichli ; 
sotcky  Volkova. 

The  following  observations,  experiments,  and  notices, 
were  laid  before  tlie  Academy. — Meteorological  experimenis 
were  made  at  St.  Petersburgh,  by  Inschodzof ;  at  Mosco, 
by  Professor  Cause  ;  at  iSicoTavef,  at  the  school  of  naviga- 
tion f(;r  the  Black  Sea  ;  at  Kasan,  by  M.  Lachtin  ;  at  Ka- 
tharinenhurg,  bv  M.  PTermanu ;  at  Saratof,  by  M.  Meyer. 
M.  Kraft  communicated  observations  respecting  a  galvanic 
experiment ;  an  experiment  on  the  preparation  of  jelly 
from  bones  ;  on  the  present  declination  of  the  magnetic 
needle.  M.  Lowitz  transmitted  notice  of  a  fat  substance 
extracted  from  Siberian  cochineal,  with  a  specimen,  and 
observations  on  a  remarkable  crystallization  of  nilro-nm- 
riale  of  platina,  effected  bv  intense  cold.  By  Mr.  Her- 
mann, account  f)f  a  new  gold  nunc  discovered  on  tha 
Tshussovaia ;  on  the  freezing  of  quicksilver  at  Katherinen- 
burg,  and  on  a  remarkable  hre-bail  observed  at  the  saim; 
place.  By  M.  Kritschevskii,  on  some  phaenomena  which 
occurred  during  the  freezing  of  quicksilver;  and,  by  M. 
Robertson,  a  notice  in  French,  respecting  observations 
made  in  the  upper  regions  of  the  atmosphere,  during  an 
aerial  excursion.  The  Academv  has  lately  published  the 
first  number  of  a  Technological  Journal,  of  which  a  vo- 
lume, consisting  of  two  numbers,  will  appear  annually  .The 
object  of  this  useful  collection  is  to  make  the  public  ac- 
quainted, in  a  maimer  suited  to  the  capacity  of  readers  in 
general,  with  the  i^cwest  technological  discoveries,  and 
their  application  to  diffcreut  purpost:s. 

Peters- 
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Petersbi^rgh,    July  ii,  xidl^. 

The  aerial  excursion  undertaken  by  order  of  the  Acade- 
my of  Sciences  tor  niakijig  scientific  discoveries  has  had 
the  wished-for  result.  On  the  12th  instant  the  Academi- 
cian Sacharoff,  who  is  an  excellent  chemist,  and  Professor 
Robertson,  ascended  from  the  gardens  of  the  corps  of 
cadets  at  twenty-five  minutes  past  seven,  the  weather  at 
that  time  being  fine.  The  learned  bodies,  and  all  those 
interested  for  the  progress  of  the  sciences,  were  pre- 
sent at  this  ascent,  which  was  the  finest  ever  seen  at  this 
place.  The  three  small  balloons  Vv'hich  were  previously  let 
off  proceeded  first  southward,  but  soon  after  were  driven 
towards  the  Baltic.  This,  however,  did  not  prevent  the 
two  philosophers  irom  undertaking  their  journey,  for  which 
a  great  many  instruments  had  been  provided  in  order  to 
make  experiments.  The  balloon  hovered  more  than  an 
hour  above  the  sea.  It  was  found  that  there  were  two  cur- 
rents of  air.  The  spectators  observed  the  travellers  make 
a  man<^uvre,  the  object  of  which  was  to  avoid  the  higher  cur- 
rent and  to  cause  the  balloon  to  proceed  more  to  the  south. 
It  was  then  observed  to  rise  gradually  higher  till  about  ten 
o'clock,  when  it  entirely  disappeared  from  the  persons  who 
were  stationed  on  the  Observatory.  In  the  evening  of  the 
following  day  an  accf)unt  was  brought  to  the  Academy  of 
•Sciences,  by  a  courier,  that  the  travellers  had  arrived  safe 
at  Sivarctz,  sixty  versts  from  this  capital.  They  descended 
about  forty-five  minutes  past  ten  at  the  English  garden, 
opposite  the  seat  of  his  excellency  General  P.  G.  Den)idof, 
by  vvhoiTi  they  were  received  in  the  most  hospitable  manner. 
Ther(»jlt  of  this  aerial  excursion,  undertaken  merely  for 
scientiiic  purposes,  will  soon  be  published. 

ACADEMY  OF    BERLIN. 

Colonel  -von  Knobelsdorf,  ambassador  at  the  Ottoman 
Porte,  who  was  received  on  the  7th  of  June  as  a  member 
of  this  learned  body,  presented  to  the  Academy  twelve 
volumes  of  Persian  manuscripts  which  he  had  collected  in 
the  East.  Tliis  valuable  present  consists  of  the  following 
works  :  1st,  Rauzat  al  Safa,  the  Great  History  of  the  East 
by  the  celebrated  historian  Mirkond,  in  seven  volumes,  of 
which  an  account  may  be  seen  in  Herbelot,  and  in  the 
history  of  Gengis  Khan,  by  La  Croix.  2d,  Zobde  Tavari, 
Sclectllistorics.  3d,  A  History  of  the  Family  of  JSefi  to 
Stihah    Abbas.     4th,  History  of  Nadir  Schah.     5th  and 

6th, 
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flth,  The  Works  of  the   celebrated  poet   Grami,  entitled 
Divan. 

ACADEMY    OF    SCIENCES    AT    TURIX. 

The  class  of  the  physical  and  mathematical  scicaces  has 
proposed  the  following  prize  questions  : — Ist,  The  phceno- 
mena  of  electricity  and  galvanism  present  on  the  one  hand 
so  manv  analogous  circumstances,  and  on  the  other  such  a 
great  number  of  different  cflfects,  thai  manv  philosophers  con- 
sider them  asidentic,  \^hile  others  suppose  that  there  are  tv/o 
diflcrent  fluids.  The  Society  therefore  requires  new  expe- 
riments, which  mav  determine  in  a  definitive  manner  whe- 
ther the  fluids  are  the  same  or  different. 

The  prize  is  600  franks ;  and  the  papers  must  be  sent  in 
before  the  eoth  Dec.  1804. 

2d,  It  appears  by  the  ConnoUsance  dcs  Terns,  an  12, 
p.  217,  that  the  refraction  assumed  does  not  make  the  ob- 
servations of  the  summer  and  winter  solstice  of  the  years 
7,  8,  and  9,  to  coincide  so  exactly,  as  to  give  to  the 
ecliptic  that  obliquity  which  it  ought  to  have;  and  it  is 
tn'ident  that  a  ditferencc  of  eight  seconds,  found  in  the 
result  of  the  calculations,  not  of  one  or  two,  but  of  all  the 
observations  made  on  diflcrent  davs  of  diflcrent  years, 
must  arise  from  some  cause  or  other :  a  satisfactory  expla- 
nation of  this  subject  is  required.  The  prize  and  period 
the  same  as  aboVe. 

The  class  of  literature  and  the  arts  have  proposed  the 
following  que>tion  : — To  show  whether  the  science  known 
under  the  name  of  Statistics  be  new ;  and  what  advantage 
states  derive  from  it.     Prize  and  period  as  bc*fore. 

The  papers  may  be  written  in  Latin,  French,  or  Italian  ; 
and  must  be  sent  to  the  Academy  post  paid. 

THI-:    MARKISH    ECONOMICAL    SOCIETY. 

This  society  has  offered  a  premium  of  twentv-IJvc  rix- 
dollars  for  the  surest  and  best  means  of  extirpating  cater- 
pillars. The  premium  will  be  adjudged  in  the  s])ring  of 
the  year  IH)C),  but  the  papers  nuist  be  transmitted  to  the 
society  before  May  1805. 

ITALIA?!    NATIONAL    INSTITUTE. 

Paris,   Auguft  fith. 

Equallv  desirous  of  conferrini;;  the  blessings  of  order 
and  the  hajipiness  derived  from  science,  his  Imperial  Ma- 
je?tv  has  decreed  a  National  Institute  fur  the  Italian  repub- 
lic.    This   body  of  scientific   men  opened  their  sittings  at 
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IBologna  on  the  10th  ult.  All  Italians  eminent  for  learri- 
incr,  illustrious  from  talents,  and  respectable  for  virtues, 
are  menjbers  of  it.  The  constitution  of  the  Italian  Insti- 
tute is  the  same  as  that  of  the  French,  and  foreigners  may- 
be elected  members  of  it,  and  received  as  such,  if  the 
Emperor  approves  of  the  choice.  The  report,  that  all 
learned  Frenchmen,  members  of  our  Institute,  are,  de  jure, 
members  of  the  Italian  Institute,  is  without  foundation  : 
thoush  the  Italians,  by  free-will,  and  without  any  foreign 
impulse,  have  chosen  many  French  literati  for  their  asso- 
ciates in  the  difficult  task  to  enlighten  the  superstitious 
nations  of  Italy.  His  holiness  the  Pope  has  been  elected 
deputy  protector,  the  Emperor  their  sovereign  being  the 
natural  protector;  but  Pius  VII.,  by  the  advice  of  some 
fanatics,  has  declined  the  proffered  honour  ;  and  the  Vice- 
president  Melzi  has  been  chosen  in  his  place.  Among 
Its  most  remarkable  members  is  Signor  Paulini  from  Ra- 
venna, whoj  though  blind,  is  one  of  the  first  Italian  ma- 
thematicians, at  the  age  of  only  eighteen.  The  Italian 
men  of  letters,  subjects  of  the  Emperor  of  Germany,  and 
of  the  King  of  Naples,  have  returned  the  diplomas  sent 
them  as  members  of  the  Italian  Institute  j  no  doubt  by  the 
orders  of  their  respective  sovereigns. 

BOARD    OF    AGRICULTtTRE. 

Premiums  offered  by  this  Board.- 

[Continued  from  p.  204.] 

Draining. — To  the  person  who  shall  lay  before  the 
Board  the  most  satisfactory  account  of  one  of  Mr.  Elking- 
ton's  drainages the  silver  medal. 

The  soil,  and  state  of  the  land  before  draining,  the  me- 
thod and  expense  of  the  improvement,  with  a  plan,  and 
the  result  of  the  operation,  to  be  produced  on  or  before  the 
second  Tuesday  in  r^ecember,   1605. 

Draining. — To  the  person  who  shall  execute,  and  report 
to  the  Board  in  the  most  satisi'aclory  manner,  ihe  greatest 
drainage  in  any  method  the  most  applicable  to  the  state  of 
the  soil the  gold  medal. 

The  soil,  and  state  of  the  land,  before  draining: :  the 
mt tliod  and  expense  of  the  improvement,  with  a  plan,  and 
the  result  of  the  operation,  Mrificd  by  certificates,  to  be 
prtiduccd  on  or  Ijclore  the  second  Tuesday  in  December, 
1803. 

Fulding  Sheep. — To  the  person  who  shall,  by  a  series  of 
the  most  satisfactory  experiments,  ascertain  the  compara- 
tive 
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tu'e  advantages   and    disadvantages,    and  best    method  of 
folding  or  cotting;  ?heep tfie  gold  medal. 

Accounts,  venHcd  by  certiticaies,  to  be  produced  on  or 
before  the  first  Tuesday  in  April   1805. 

The  same  prcniiuni  for  ISOG. 

The  same  premium  for  lSu7.  -*. 

Irrigation. — To  the  person  who  shall,  in  a  country  where 
irrioation  is  not  generally  in  practice,  water  the  greatest 
number  of  acres,  not  les*;  than  ten,  and  in  the  completest 
manner the  gold  medal. 

To  the  person  who  shall,  under  similar  circumstance!?, 
water  the  next  greatest  number  of  acres,  and  in  the  com- 
plefest  manner the  silver  medal. 

Accounts  of  the  old  and  new  state  of  the  land,  and  its 
..line,  and  of  the  method,  expense,  and  produce,  verified, 
by  certificates,  to  be  laid  before  the  Board,  on  or  before  the 
third  Tuesday  in  January  1505. 

The  same  premiums  for  1S06. 

Horses  and  Oxen. — To  the  person  who  shall  make,  and 
report  to  the  Board,  the  n)ost  satisfactory  experiments  on 
the  comparison  of  horses  and  oxen,  in  the  general  business 
of  a  farm the  gold  medal. 

The  account,  verified  by  certificates,  to  be  produced  on 
or  before  the  last  Tuesday  in  April    ISo5. 

The  same  premium  for  180(5. 

The  same  premium  for  1807. 

Mavures.' — To  the  person  who  shall  lay  before  the  Board, 
the  most  satisfaclorv  account,  verified  by  chemical  experi- 
ments, or  other  sufficient  authorities,  of  the  nature  of  ma- 

Durcs,  and  their  efiect  on  the  principles  of  vegetation 

flu-  g(dd  medal. 

To  be  produced  on  or  before  the  first  Tuesday  in  Decem- 
ber 1804. 

The  same  premium  for  1805. 

]\[auurcs. — To  the  person  who  shall  lay  before  the  Board, 

e  most  satisfactory  ac<;ount  of  the  application  and  efiect 
;   njanures,  verified  b\'  practical   experinienls  on  not  less 

in  one  acre  for  each  sort  of  manure ilia  gold  wcdnt. 

To  he  produced  on  before  the  first  Tuesday  in  Dectni- 
ber   1604. 

The  f«  a  me  premium  for  1S05. 

Marl  and  Chalk. — To  the  person  who  shall  report  to  the 
Board,  the  result  of  tlie  most  satisfactory  experiments, 
made  by  or  under  the  in5[jeclion  of  the  reporter,  on  marl- 
ing, chalkini.',  ux  claying,  not  less  than  loo  acres  of  land 
the  gold  medal. 

Vol.  19.  No.  75.  August  1804.  X  It 
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It  is  required  that  the  nature  and  quality  of  the  manure^ 
and  of  the  land  on  which  it  is  spread  be  described. 

Accounts,  verified  by  certificates,  to  be  produced  on  Otr 
before  the  first  Tuesday  in  March  1805. 


L-  Mlscellaneciis  Correspondence. 

To  Mr.  Tilloch. 

V^/NE  essential  service  which  is  rendered  by  a  Philosophical 
Journal,  conducted  on  the  plan  which  you  pursue,  is  to 
unite,  and  bring  into  a  more  general  point  of  view,  many 
curious  facts  and  remarks  that  are  scattered  up  and  down  in 
literature,  and  often  in  works  where  you  would  least  expect 
to  find  them.  The  learned  Warburton,  in  his  Divine  Le- 
gation of  Moses  (vol.  ii.  4to.  ed.  p.  241.),  has  the  follow- 
ing note,  referring  to  this  preceding  passage :  '^  We  are 
told  that  Pythagoras's  popular  account  of  earthquakes  was, 
that  they  were  occasioned  by  a  synod  of  ghosts  assembled 
under  ground."  But  Jamblichus  informs  us,  that  he  some- 
times predicted  earthquakes,  by  the  taste  of  well-water. — 
One  scarce  meets  with  any  thing  in  antiquity  concerning 
Pythagoras's  knowledge  in  physics,  but  what  gives  us 
fresh  cause  to  admire  the  wonderful  sagacity  of  that  extra- 
ordinary man.  This  story  of  his  predicting  earthquakes 
has  so  much  the  air  of  a  fable,  that  I  believe  it  has  gene- 
rally been  ranked  (as  it  is  by  Stanley)  with  that  heap  of 
trash,  which  the  enthusiastic  Pythagoreans  and  Platonists 
of  the  lower  ages  have  raked  together  concerning  him. 
Yet  we  learn  from  the  collections  of  Pliny  the  elder, 
which  sav,  '' J'uturo  terra)  mofii,  est  in  piitcis  turhidior 
aqua,"  1.  ii.  c.  S3,  that  the  antieats  profited  of  this  dis- 
covery, verified  by  a  modern  relation  of  Paul  Dudley,  Esq. 
in  the  Philosophical  Transactions,  No.  437.  p-  72,  who, 
speaking  of  an  earthquake  which  lately  happened,  was  sur- 
prised to  find  his  water,  that  used  to  be  always  sweet  and 
limpid,  stink  to  that  degree  that  they  could  make  no  use 
of  it,  nor  scarce  bear  the  house  when  it  was  brought  in; 
and  thinking  some  carrion  v/as  gut  into  the  well,  he 
searched  tlie  bottom,  but  found  it  clear  and  good,  though 
the  col'.ur  of  the  water  was  turned  wheyish,  or  pale.  In 
about  seven  days  after  the  earthquake,  his  water  began  to 
mend,  and  in  three  days  more  returned  to  its  former  sweet- 
ness and  «olour.  Yours^  8cc. 

R.  MlNOUQUEEN.. 
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Mr.  Tilloch. 

Ox  Tuesday  the  1 4th  instant  (August),  about  ten  at 
night,  the  atmosphere  being  rather  cloudy,  a  most  briihant 
stream  of  Hght  suddenly  appeared  at  Petworth  in  Sussex, 
extending:  from  the  N.  E.  towards  the  South  Downs.  It 
lasted  about  a  nnnute  and  a  half,  and  then  gradually  dis- 
appeared, beginning  from  the  N.  E.  Probably  some  of 
your  correspondents  may  have  also  observed  this  curious 
meteor.     1  never  witnessed  any  so  singularly  beautiful. 

Yours,     8cc.  J.  S.  S. 


Mr.  Tilloch. 

Your  excellent  publication  possesses,,  in  my  opinion,  an 
additional  value,  from  the  extracts  you  have  lately  inserted 
from  curious  and  scarce  books,  which  now  are  not  orene- 
rally  known.  With  this  idea  I  s<;nd  you  the  follow ino- 
excellent  recipe  for  the  speedy  reco\  ering  of  tlie  use  of  the 
foot  or  hand  that  has  been  violently  sprained  :  which  ap- 
peared in  the  Aimual  Register  for  1760,  signed  Thcoph. 
Lobb,  Bagnio-court,  Newgate-street. 

**  1.  Let  it  be  fomented  with  vinegar,  a  little  warm,  for 
four  or  five  minutes  at  a  time,  once  every  four  hours  :  this 
u'ill  render  the  circulation  of  the  fluids  in  the  |)arts  allected 
more  easy  j  and  cither  prevent  a  swelling,  or  promote  its 
subsidmg. 

"  2.  Let  the  person  stand  three  or  fom-  n)inutcs  at  a 
time  on  both  his  feet,  in  their  naiural  posture,  and  some- 
times move  the  strained  foot :  and  sometimes,  when  sit- 
ting with  his  foot  on  a  low  stool,  let  him  move  it  this  way 
and  that,  as  he  can  bear  it.  This  will  c-ontribule  much  to 
contract  the  ovcr-slretchi;d  ve-sels,  and  to  recover  a  due 
circulation  of  their  fluids  thronoh  tncm. 

'*  3.  Let  a  gentle  diy  friction  with  a  warm  hand  be 
sometinjes  used  to  the  parts  afl'ected,  which  will  conduce 
much  to  the  same  ends. 

"  4.  Two  hours  after  every  application  of  the  vinegar, 
let  the  part  affected  be  just  wetted  with  the  rectified  spirits 
of  wine,  and  then  gently  rubbed. 

*'  By  these  means  persons  to  whom  T  have  advised  thein 
have  recovered  from  ihe  effects  of  v.tv  violent  sprains  in 
a  few  days,  as  some  others  have  been  weeks  in  recovering; 
by  different  ways  of  management  ;  such  as  a  continual 
icsliaj;  of  the  strained  foot,  and  disuse  of  il3  motions." 

F;  ^L 
X  2  Mr. 
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Mr.  T'dloeh. 

DEAR  SIR, 

As  it  is  the  wish  of  philosophers  to  collect  every  thiiTg 
that  has  occurred  relative  to  the  stones  which,  at  diffcreni 
periods,  iMve  fallen  on  our  globe,  I  send  \(m  the  followhig 
extract  from  the  third  volume*  of  the  poet  Cowper's  cor- 
respondence, as  published  by  his  learned  friend  Mr.  llay- 
kvy  June  13,  1783. 

''  Tlie  fogs  I  mentioned  in  my  la^Jt  still  continnef 
though,  till  yesterday,  the  earth  was  as  dry  as  intense 
heat  could  make  it.  The  sun  continues  to  rise  and  set 
without  his  rays,  and  hardly  shines  at  noon  even  in  a 
cloudless  sky.  At  eleven  last  night  the  inoon  was  a  dull 
red  ;  she  was  nearly  at  her  higheit  elevation,  and  had  the 
colour  of  heated  brick.  She  would  naturally,  I  know, 
have  such  an  appearance  looking  through  a  misty  atmo- 
sphere; hilt  that  such  an  atmosphere  sltould  obtain  for  so 
long  a  time,  and  in  a  country  where  it  has  not  happened 
in  my  remembrance,  even  in  winter,  is  rather  remarkable. 
We  have  had  more  thunder  storms  than  have  consisted 
well  with  the  peace  of  the  fearful  maidens  in  Olney, 
though  not  so  many  as  have  happened  in  pl.ices  at  no  great 
distance,  nor  so  violent,  \csterday  morning,  however. 
At  seven  o'clock,  two  fire-balls  burst  either  on  the  steeple 
f)r  close  to  it.  William  Andrews  saw  them  meet  at  that 
point,  and  immediately  after  saw  such  a  smoke  issue  from 
the  apertures  in  the  steeple,  as  soon  rendered  it  invisible : 
the  noise  of  the  explosion  surpassed  all  the  noises  I  ever 
heard  :  you  would  have  thought  that  a  thousand  sledge 
hanmiers  w  ere  battering  great  stones  to  powder,  all  in  the 
same  ir.stunt."  Yours,    &c.  J.  S.  S- 


U.   hilclUcrence  and  MisceUaneona  Arlicles. 

O 

PARTICULARS    OF    THE    PALE    OP    TART  OF  HIS    MAJESTY's 
FLOCK    OF    SPA^NISU    SiliilLI', 

On  the  \M'i  Bay  of  Aiigwit   IS04. 

i  r  i";  a' siniTular  circumstance,  considcritvg  the  ffrcat  Icnofri 
of  time  that  fine  or  broad  woollen  cjt)ths  have  been  in  use 
in  I'^itrope,  that  the  wool  iVom  a  particular  tirccd  of  sheep, 
kept  onlv- in  "Spain^  where  there  are  exce6di'r^giy'>arg;«fiocks 

*  P?';e  173.     In  a  Uii»r  to  tiic  Rtv.  John  Newton; 
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of  them,  should  have  btcn  essential  to  its  fabrication. 
"J'hcse  sheep  are  kiiown  by  the  nauie  of  the  JNJerino  breed, 
and  were  peculiar  to  Spain  till  about  the  year  l7b<J,  wheii 
the  unfortunate  Louis  XVf.  introduced  a  Hock  of  theiu 
into  France,  the  proijenv  of  which  arc  still  subsisting,  and 
their  wool  posse#si)ig  ail  its  original  qualities,  upon  the 
national  farm  at  Ran)bouillet,  and  in  the  neighbouring 
coniniunes.  His  Britannic  Majesty  was  not  unmindful  of 
tliis  object,  and  w  iihin  a  year  of  the  same  period  began, 
and  continued  from  time  to  time,  tb.e  impoiiaticn  or  small 
flocks  of  Merino  sheep,  which  were,  with  his  majesty's 
known  libcralitv,  presented  to  different  agriculturists  and 
breeders;  or  sold,  with  a  view  of  di>scniinating  the  breed, 
at  the  common  prices  of  English  sheep  at  the  time.  lu 
the  vear  170-2,  ti)\ough  the  medunn  of  lord  Auckland,  who 
hdd  been  2mbassddur  to  Spain,  his  majesty  procured  from 
tJie  marchioness  Del  C'ampo  DiaUnge,  forty  of  the  best 
Spanish  slieep,  in  exchange  for  eiglit  tine  English  coach 
horses  :  this  flock  his  njajcsty  conlided  to  the  care  of  Sir 
Joseph  Banks,  bart.  president  of  the  royal  society,  who 
has  paid  mr^re  attention  to  the  subject  of  wool  (and  is  with- 
out dt.ubt  the  most  j)erfectly  informed  on  all  points  relating 
to  its  production  and  uses)  than  any  other  man.  His  royal 
highness  the  duke  of  York's  park,  at  Oailands,  was  se- 
lected as  the  Kcene  of  these  interesting  and  national  expe- 
riments. 

Sir  Joseph  Banks  had  assiduously  employed  himself  upon 
his  estate  in  Lincolnshire,  since  the  first  introduction  of 
Spani.-;li  sheep,  in  trving  the  effect  on  wool  and  carcase, 
of  all  the  crosses  which  C(juld  be  made  between  them  and 
tiie  diflerent  breeds  in  England;  but  on  receiving  charge  of 
the  royal  Merino  flock,  in  1792,  he  disposed  of  all  his  own 
:-heep,  in  which  there  was  anv  mixture  of  Spanish,  aiid  has 
conlined  Ins  vieu  s  in  the  manaiiemt'iit  of  the  royal  flock  to 
the  preservation  of  the  original  breed  of  1 10-2,  having  since 
y.uniitted  no  crcjsses,  not  even  of  newly  in)portcd  Spanish 
sheep,  however  superior  tiieir  pretensions.  These  sheep 
are  very  far  from  handsome  in  their  shape,  and  too  gene- 
lally  look  thin  and  poor  ;  they  arc  principally  distinguished 
from  other  iheep,  next  to  the  superior  fineness  of  the  fibre 
of  their  wool,  by  the  dirty  appearance  of  their  fleece  outside, 
though  bi-autilull\-  while  within,  owing  to  the  greasy  n)at- 
ter,  or  yolk,  as  it  is  called,  with  which  it  abounds,  causing 
the  dirt  of  the  land  to  adhere  to  the  wool  ;  they  have  also 
while  faces,  of  a  peculiar  silky  appearance;  just  above  the 
Dosc  ;ire  two  or  three  singular  wrinkles,  and  upon  lh»-  head, 
""  X  3  behind 
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behind  the  horns,  is  a  sofi  protuberance  of  flesh  :  they  are 
also  less  in  size  than  a  great  proportion  of  the  English  sheep. 
The  Merino  flock  continued  healthy,  and  increased  very 
fast  :  but  the  buyers  of  wool  were  averse  to  the  idea  that 
any  wool   grown  in   England  could  answer  the  purpose  of 
that  imported  from  Spain,  in  the  manufacture  of  fine  cloth; 
and  Sir  Joseph  Banks  was  unable  to  obtain  more  than   2s^ 
per  pound  for  the  wool   of  these  sheep  in  17C6,  and   only 
2s.  6d.  in  1797.     In  1798,  this  wool  was  washed  previous 
to  the  sale,  and  sorted  into  three  different  parcels,  according 
to  its  fineness,  as  is  done  in  Spain,  viz.  prime  wool,    or 
Ratllnos  (R),  which  sold  for  5s.:  choice  locks,  or  Finos  (F), 
at  3s.  6d.;  and  fribs  or  Terceros  (T),  which  fetched  2s.  6d. 
The  fleeces  of  1799  from  this  increasing  flock,  treated  in 
the  same  way,  were  sold  j  the  prime  wool,  or  R's,  for  5s.  6d., 
the  choice  locks,  or  F's,  for  3s.  6d.,  and  the  fribs,  or  (T's), 
for  2s.; — 5s.  6d.  being  in  these  two  last  years  the  standing 
price  of  the  very  best  imported  wool.     The  royal  Merino 
flock  at  Oatlands  continuing  to  increase,  in  1800  the  R's 
produced  5s.,  the  F's  3s.,  and  the  T's  Is.  6d.     In  1801  the 
R's  fetched   5s.  6d.;  the   F's  3s.  6d.;  and  the  T's  Is.  gd. 
Eleven  wether  or  castrated  sheep  were  this  year  fatted,  and 
at  Christmas   ISOl   sold  at  good  prices;  the  mutton  also 
proving  excellent  in  quality  :  and  very  unexpectedly  the  pelt 
wool,  or  that  obtained  from  the  skin  by  the  fellmonger, 
produced  IDs.   for  each  sheep,   after  all  expenses  attending 
It  were  paid. 

In  1802  Sir  Joseph  Banks  obtained  for  the  wool  of  his 
majesty's  Spanish  flock,  the  R's  5s.  pd. ;  the  F's  3s.  6d. ;  and 
the  T's  13.  gd. ;  and  in  the  year  1803,  the  prime,  or  R's, 
produced  6s.  gd.;  the  F's  4s.  6d.,  and  the  T's  2s.  The  quan- 
tity of  the  inferior  sons  of  wool,  from  each  fleece,  has 
evidently  decreased  since  these  sheep  were  in  f^ngland,  and 
at  this  time  less  of  the  i'ribs  will  be  found  in  any  number  of 
fleeces  of  his  majesty's  wool,  tlian  in  the  same  number  and 
weight  of  fleeces  produced  in  Spain;  a  proof  that  the  wool 
is  not  disposed  to  degenerate  in  our  chmate.  The  wool  of 
the  present  season  was  wsshed  on  the  backs  of  the  sheep  in 
the  English  way,  and  sold  all  together  without  scouring 
or  sorting,  at  4s.  6d.  per  pound.  The  royal  Merino  flock 
in  June  last  consisted  of  100  ewes,  5  rams,  and  78  lambs  ; 
tliese  78  lambs  being  the  produce  of  90  ewes,  with  which 
4  rams  were  used;  also  of  23  shearling  rams,  7  rams  of 
greater  ages,  and  14  ewes,  which  were  selected  ibr  the  in- 
tended sale,  in  a  paddock  in  Richmond  park,  by  the  side  of 
Kew  Foot- lane,  not  far  from  the  Pagoda; 

Among 
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AiUQng  those  who  have  most  distinguished  them^elves  in 
seconding  the  noble  views  of  his  niaje^tv,  in  iMUoducing 
and  extendinsr  the  breed  of  these  sheep,  are  to  be  named, 
lord  Somerville;  Dr.  Parry,  of  Bath;  Mr.  BridiiC,  oi  W,n- 
ford  Eagle;  Mr.  liidgeway,  of  Upperton;  Mr.  T  .iL't,  of 
Gloucssier.'ihire;  and  the  Bath  Agricultural  Society;  v.hile 
Mr.  John  Maitland,  of  Basinghall-str:.'trt ;  Mr.  Laycoek, 
of  the  Borough;  and  Mr.  Ednge,  of  Chippenham,  have 
done  them  elves  great  honour  in  their  end-favours  to  pro- 
mote the  sale  and  nianulacturc  of  English  Merino  wool. 
Mr.  Gibblet,  of  Bond-street,  and  Mr.  King,  of  NcA-gate- 
market,  are  also  deserving  of  great  praise  for  their  exertions 
in  removing  the  prejudice  which  was  generally  entertained 
ajainst  Spanish  nmlton,  on  the  first  introduction  of  the 
Merinop  into  this  country. 

Mr.  Toilet  possesses  a  ram,  bred  from  a  ram  and  ewe 
sold  to  him  from  the  royal  flock  in  1801,  which  in  June 
Ia-;t  yielded  ll;]lb.  of  wool  of  the  very  first  quality.  The 
same  care  and  attention  which  have  been  for  some  years  past 
paid  to  the  improvement  of  other  breeds  of  sheep  in  this 
kingdom,  by  breeding  constantly  from  the  most  perfect  ani- 
mals in  the  flock  in  preference  to  others,  have  succeeded  in 
the  carcases  of  several  of  the  royal  Merino  flock ;  and  as 
Sir  Joseph  Banks,  in  a  late  address  to  the  public,  observes, 
— '*  give  a  justifiable  hope,  that  by  a  due  selection  of  nms, 
and  a  correct  judgment  in  matching  them,  Merino  sheep 
will  in  time  be  produced,  with  carcases  perfectly  fashion- 
able, and  wool  as  perfectly  fine."  The  same  address,  after 
noticing  that  the  demand  for  his  majesty's  Merino  sheep 
i[)creases  prodigiouslv,  particularly  in  Gloucestershire,  thus 
introduces  the  notice  of  the  present  sale  from  his  majesty's 
flock:  ''  As  speculation  pn  the  value  of  S])anish  sheep  is 
evidently  on  the  increase,  and  a  reasonable  ])robal)ililv  now 
.■appears  that  his  majesty's  patriotic  exertions  in  introducing 
the  breed,  will  at  least  be  duly  appreciated  and  properly  un- 
derstood.; it  would  be  palpably  unjust,  should  the  views  of 
those  who  wish  to  derive  fair  advantage  from  the  sale  of  the 
progeny  of  Spanish  sheep,  purchased  by  them  from  the 
royal  stock,  be  in  future  nnpeded  by  a  continuation  of  the 
fale  of  the  king's  bheep,  at  prices  below  their  real  value." 

This  circumstance  having  been  stated  to  the  king,  iiis 
majesty  was  graciouiy  pleased  to  perunt  the  rams  and  ewes 
that  are  to  be  parted  with  from  the  royal  Merino  flock  this 
year,  to  be  sold  by  auction,  in  the  same  manner  as  is  done 
at  W'oburn  bv  his  grace  the  duke  of  Bedford,  and  at  Holk- 
i>am  by  Mr.  Coke,  on  the  presumptiou  of  this  being  the 

X  4  ane.sl 
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iTiOSt  likely  manner  of  placing  the  best  individuals  of  their 
improved  breeds  in  the  hands  of  persons  most  likely  to  pre- 
serve and  further  to  improve  them. 

Notwithstanding  the  heavy  and  almost  incessant  rain  on 
the  morning  of  the  dav  of  sale,  near  50  gentlemen  and 
breeders  of  sheep  assembled  soon  after  eleven  o'clock,  at 
the  pens  of  sheep  intended  for  sale,  and  minutely  examined 
them.  Sir  Joseph  Banks,  who  has  but  just  got  abroad  from 
a  severe  fit  of  the  gout,  ventured  out,  and  staid  in  the  field 
the  whole  time. 

About  two  o'clock,  Mr.  Farnham,  the  auctioneer  of 
Piichmond,  opened  the  business  by  a  short  but  neat  speech, 
on  his  majesty's  gracious  views  in  promoting  the  breed  of 
excellent  sheep  before  them,  and  read  the  printed  conditions 
of  the  sale.  After  Sir  Joseph  Banks  had  stated  that  his 
friends  Sir  Richard  Worslcy,  of  the  Isle  of  Wight,  and  Sir 
James  Riddle,  of  Scotland,  not  being  able  to  attend,  had 
commissioned  him  to  bid  for  six  or  more  of  the  sheep,  the 
sale  commenced;^ — at  which  much  keen  bidding  was  seen 
ainong  the  amateurs  and  breeders  present. 

The  first  twenty-three  lots  corfsisted  each  of  a  single 
shearling  ram. 

Lot  ],  was  a  ram,  labouring  under  a  temporary  privation 
af  sight,  which  Sir  Joseph  Banks  and  Richard  Stanford, 
the  king's  shepherd,  stated  to  be  not  very  uncommon  witii 
these  sheep  at  this  season,  but  from  \^hich  there  was  no 
doubt  he  will  perfectly  recover;  the  weight  of  his  fleece 
was  stated  to  be,  at  the  last  shearing,  3lb.  4oz. ;  he  was 
knocked  down  to  captain  Macarthur,  at  61.  15s.  after  Sir 
Joseph  had  apprised  him  that  an  old  act  of  parliament  stood 
in  the  wav  of  exporting  sheep  from  this  country — the  cap- 
tain's object  being  to  take  the  sheep  which  he  was  purcha- 
sing to  New  South  Wales,  m  about  three  weeks  time,  to 
add  to  the  flock  which  he  is  rearing  near  to  Botany  Bay, 
with  a  degree  of  success  v.hich  promises  to  be  of  the 
greatest  national  importance.  The  sheep  intended  for  lot  2 
wasunwellj  and  not  offered  ft)r  sale.  Lot  3,  fleece  4lb.  3oz. 
was  sold  to  George  Home  Summer,  P2sq.  at  7l.  1 2s.  Lot  4, 
fleece  3lb.  of  very  fine  wool,  was  sold  to  Mr.  Knowles,  at 
pi.  10s.  Lot  5,  fleece  4lb.  was  bought  by  Mr.  Andrews,' 
for  Mr.  Beckingham,  near  Canterbury,  at  10  guineas. 
Lot  6 J  a  very  lively  sheep,  v.as  bough. t  bv  captain  Macar- 
thur, at  1)1.  Lot  7,  fleece  3lb.  12oz.  with  bad  eyes  at 
present,  was  knocked  down- to  Sir  Joseph  Banks,  for  one  of 
his  fricud.T,  at  61.  Js.  Lot  8,  fleece  5lb.  4oz.  was  sold  to 
Mr.  Knov.les,  at  10  guineas  and  a  half.     Lot  9,  fleece  3lb. 
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120Z.  was  bought  by  J-  W.  Allen,  Esq.  near  Bun',  at  30 
guineas.  Lot  10,  fleece  3lb.  (];)Z.  wa.i  sold  to  Mr.  Lelth^ 
at  10  guineas  and  a  half.  Lot  l  \,  fleece  3lb.  K-oz.  of  better 
wool  tiian  the  last,  sold  to  captain  Macarthur,  at  15  guineas. 
Lot  1 '2,  fleece  5lb.  4oz.  was  sold  to  George  Home  Summer, 
Esq.  at  27  guineas.  Lot  13,  fleece  3ib.  4oz.  was  bought  by 
captain  Macarthur,  at  16  guineas.  Lot  14,  was  sold  to  Mr. 
Warren,  at  15  guineas.  Lot  15,  a  sheep  at  present  blind, 
fleece  4lb.  15oz.  sold  to  captain  Macarthur,  at  2'2  guineas. 
Lot  16,  a  vor/  perfect  sheep  and  fine  fleece  4lb.  4oz.  sold  to 
Sir  Joseph  Banks,  at  20  guineas.  Lot  17,  a  sheep  havinij 
the  disorder  called  the  foot  rot,  fleece  4lb.  I2oz.  was  sold  to 
Mr.  Warren,  at  13  pounds.  Lot  IS,  fleece  4lb.  8oz.  was. 
bought  by  Sir  Joseph  Banks,  at  14  guineas.  Lot  j[),  fleece 
4lb.  12oz.  very  fine  wool,  was  sold  to  G.  H.  Summer,  at  20 
guineas.  Lot  20,  fleece  4lb.  ooz.  was  bought  by  Sir  Jo- 
fccph  Banks,  at  15  guineas.  Lot  21,  fleece  5!b.  to  Mr. 
Bcckingham,  at  25  guineas.  Lot  92,  fleece  4lU.  4oz.  to 
captain  Macarthur,  at  21  guineas.  Lot  23,  fleece  4!b.  Soz. 
to  Sir  Joseph  Banks,  at  20  guineas.  Lot  24,  fleece  5 lb. 
12oz.  to  Mr.  Freeman,  near  Henley,  at  42  guineas,  which 
finished  the  shearling  rams.  Lot  25,  a  iuH-moulhed 
ram,  which  had  not  been  used,  though  so  expressed  by 
mistake  in  the  bill,  was  sold  to  general  Robinson,  of  Scot- 
land, for  7  guineas  and  a  half.  Lot  26,  a  full-mouthed 
ram,  called  Young  Snag,  four  years  and  a  half  old,  whose 
sire  was  in  as  much  repute  among  the  kind's  sheep,  as 
Eclipse  among  race-horses,  and  who  had  been  used  in  the 
king's  flock,  fleece  5|lb.  was  sold  to  G.  H.  Sumnjcr 
for  18  guinea':.  Lot  27?  a  four-tooth  ram,  which  had  not 
l)een  used  in  the  ro\  al  flock,  fleece  7lb.  8oz.  was  sold  to  Mr. 
Jeflcrson,  at  38  guineas.  Lot  2S,  a  ditto,  fleece  felb.  was  sold 
to  Mr.  Heaven,  at  25  guineas.  Lot  20,  a  four-tooth  ram, 
which  was  used  lust  year  in  the  king's  flock,  was  sold  to 
John  Froctor  Anderson,  Esq.  at  24  guineas.  Lot  30,  a 
ditto,  fleece  710.  2oz.  was  s(dd  to  captain  Macarthur  for  27 
guinea"?.  Lot  31,  a  good  ditto,  fleece  6lb.  8oz.  was  sold  to 
Mr.  KiJd  at  24  guineas,  which  completed  the  lots  of  rams; 
the  rcma'.ning  fourteen  lots  bciuL^  full-mouihcd  ewes,  which 
had  been  bred  from  in  the  roNal  flock,  and  were  warranted 
good  bags,  [jjt  32  sold  to  Mr.  JJeckingham  at  9  gumeas. 
Lot  33,  to  Mr.  Ha!!et,  at  8  guineas,  f.ot  34,  to  Mr.  lieck- 
ingham,  at  7  guineas  and  a  half.  Lot  35,  to  Mr.  Freeman, 
at  7  gumeas.  Lot  3(),  to  Mr.  fVeenian,  at  8  guineas.  Lot 
37,  to  Mr.  Lciih,  al  nine  iruincas  and  a  half.     Lot  38,  to 
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Mr.  Eyton,  at  11  guineas.  Lot  30,  to  Mr.  Knowles,  at 
7  guineas.  Lot  40,  to  Mr.  Beckm^ham,  at  8  guineas. 
Lot  41,  to  captain  Macarthur,  at  11  guineas.  Lot  42,  to 
ISIr.  Campbell,  at  9  guineas.  Lot  43,  to  colonel  Gre^'ille, 
at  nine  guineas.  Lot  44,  to  general  Robinson,  at  7  guineas; 
and  lot  4.3,'to  Mr.  Hallet,  at  6  guineas. 

Tiie  sale  ended  about  a  quarter  past  four  o'clock,  whea 
Sir  Joseph  Banks  stated,  that  the  prices  at  which  the  sheep 
had  been  sold  exceeded  his  majesty's  and  his  own  expecta- 
tions and  wishes  on  the  subject ;  his  majesty  never  having 
before  sold  a  Spanish  sheep  for  more  th^.n  six  jvuineas,  (they 
were  always  befors  sold  by  private  contract)  while  he  had 
given  away  more  than  1 70  sheep :  but  from  the  eagerness 
exhibited  this  day  in  bidding,  he  had  no  doubt  but  his  ma- 
jesty's intentions,  of  placing  the  sheep  in  those  gentlemen's 
hands  who  would  most  value  and  attend  to  the  increasing 
of  the  breed,  would  be  fully  answered.  It  was  stated,  that 
the  sheep  might  stay  three  days  in  his  majesty's  pasture, 
or  even  a  longer  time,  at  the  risk  of  the  purchaser,  if 
not  convenient  to  remove  them  sooner;  but  such  was  the 
eagerness  of  the  buyers  to  bear  off  their  lots,  that  two  or 
three  carts  appeared  in  the  iield  in  a  few  minutes,  and  were 
loaded  with  the  sheep  ;  and  one  gentleman  took  away  a 
sheep  he  had  bought  in  a  post-chaise  with  him!  Besides 
the  gentlemen  mentioned  above,  as  present,  we  noticed 
Henry  Hu<>;h  Hoare,  Esq.  Mr.  Chute,  Mr.  Snart,  superin- 
tendant  of  his  majesty's  farm  at  Richmond,  Mr.  Lawrence, 
Mr.  Farey,  &:c.  This  show  and  sale  of  sheep  ij  intended  to 
be  annual;  and  next  year  a  larger  number  of  ewes  are  in- 
tended for  sale,  his  majesty's  flock  having  now  arrived  a^ 
tfie  number  intended  to  be  kept. 

COPERNICUS. 

The  following  letter  of  count  Tha^laeus  Czacki  and  colonel 
Molski,  who  have  been  employed  in  collecting  inforniation 
respecting  this  celebrated  man,  has  lately  been  published  in 
one  of  the  foreign  journals  : 

^'During  the  tour  which  we  undertook  with  a  view  to  col- 
lect monuments  of  our  country,  now  become  extinct,  we 
sought  for  the  remaining  traces  of  Copernicus.  Our  disco- 
veries have  not  been  great ;  but,  agreeably  to  our  own 
wish,  and  the  desire  of  our  society  *',  we  have  deposited 
them  in  the  hands  of  a  person  who  has  resolved  to  make 

*  Of  the  Fiitnds  to  the  Sciences  at  Warsa\v. 
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^particular  researches   respecting    the   life  and  ^vritings   of 
Copernicus*.     N.  Copomicus  was  a  cauon  at   Lruiei.-nd, 
and  administrator  of    the   possessions  ot  the  chaj't^r    of 
Allenstcin.     As  he  had  therelore  two  places  of  residence, 
he  had  observaiones  at  both.     In  the  habitation  poasesscd 
at  present  bv  an  evanjelical  Lutherctn  pastor,  there   were 
some  manus-'ript  verges,  written   by  Co|je!nicus  wiili   his 
own  hand,  pasted  to  the  chimney  piece;  Uut  aoout  (iJUien 
years  ago  a  pastor  wiio   left  the  place  carriea  with  him  this 
memorial  of  that  celebrated  man.      The  name  and  arms  of 
Copernicus  were  also  painted  in  colours  on  a  pane  of  a 
window;  but  this  monument,  which  had  remained  three  cen- 
turies and  a  half,  disappeared  likewise  about  a  dozen  years 
ago.      Over   the  door  is   shown  a  place  wliere   there   was 
an  aperture,  through  which  the  solar  rays  entered  at  stated 
times  and  passed  into  another  chamber;  but  six  years  ago 
the  present  possessor  caused  the  hole  to^be  lilled  upf.    I'he 
tower  in  the  neighbourhood,  on  which  Copernicus  made 
bis  observations,   is  kept   in  bad  repair,  and  serves  for  the 
confinement  of  prisoners,  the  rattling  of  whose  chains  we 
could  hear.     When  we   arrived  at  Frauenburg  we   visited 
the  ciiurch  where   the  ashes   of  Copernicus  are  deposited, 
and  several  times  repealed   his    name — a  name  never  men- 
tjoned  by  the  old  or   the  young  but   with  the  greatest  re- 
spect; thev  leave  to  the  learned  to  pay  honour  to  the  extent 
of  his  scientilic  knowledge,  and  venerate  the  remains  of  a 
piaa  who  is  their  neighbour.    Fraiienburg  has  a  high  situa- 
tion :  where    the  church  stands    there   is  no  water,  nor  is 
there  a  single  mill  in  the  surrounding  district.    Copernicus 
constructed  half  a  mile  higher  up  tiie  river  an  oblique  dam 
fifteen  ells  anda  half  in  length,  where  he  erected  a  mill,  and 
the  water  was  raised  by  a  wheel  to  the  summit  of  a  tower, 
from  which  it  was  distributed  by  pipes,  so  that  eaeii  of  the 
canons  had  water  conveyed  into  liis  house.     This  machine 
has  been  worn  out.    The   chapter,  whose   finances  in  the 
year  177-  were  in  a  bad  state,  aie  now  about  repairing  this 
Vvork.     It  is  a  common  saying  among  the  learned  of  this 
place,  that  a  model  of  this   machine  wa^^  requested   in  the 
tlnie  of  Louis  XIV.     We  entered  the  ciiurch.     Near  the 
altar  is  a  grave-stone  covered  in  part  by  a  marble  balustrade 

•  r.  Sn'ncUrki. 

+  It  is  piolinbic  lint  thi"!  wss  a-i  aytronoinicrl  pnomnp,  wLic'i  Coptr- 
ricus  lv«l  cau  i-d  tc>  iic  ccmitriicrctl  in  his  li:.i)it  iiiun  for  tlie  I'lirpoM.  <if 
ftb«'.-i  vin;^  the  ccju^noxcs,  bolstkti,  aiui  inclia.iiiun  ok  the  ccliptir.  —  At/ir 
^'  S/fiadeci:!. 

which 
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which  surrounds  the  altar.  Spheres  cut  out  or>  it  in  relief, 
and  the  letters  Nicol,  showed  the  place  where  the  ashes 
of  this  man  were  deposited.  The  chapter  were  so  kind  as 
to  permit  us  to  remove  every  incumbrance.  Having  washed 
the  stone,  we  found  the  following  letters  Nicol  .... 
Cop . ,  .  .cus,  and  in  another  line  an  ....  m  ;  the  other  let- 
ters were  obliterated.  We  raised  up  the  stone  and  came  to 
the  grave,  where  we  founa  onlv  the  remains  of  mouldering 
bones,  of  which  the  chapter  kept  a  part,  and  gave  us  live 
fragments  with  an  altestation  hvthe  chief  prelates  :  two  of 
these  fragments  vvc  have  reserved  for  ourselves,  another  we 
sent  to  Palav^',  and  two  wc  shall  bring  to  the  society.  We 
searched  for  the  manuscripts  of  this  great  man,  and  foimd 
some  of  his  signatures  among  the  acts  of  the  chapter.  It 
gives  us  pleasure  to  remark,  tiiat  the  tour  yf  Copernicus  to 
Italy,  where  he  seems  to  have  formed  his  system,  was  defray- 
ed bv  the  chapter*.  The  inhabitants  of  Fraucnburg  relate, 
according  to  an  old  tradition,  iha*  there  were  there  some  ma- 
thematical instruments  made  by  Copernicus  himself.  Ty- 
cho  Erahe  in  the  1 6th  century  set  great  value  on  an  instru- 
ment called  a  paraLladicum ,  v  hich,  as  he  said,  had  been 
constructed  by  that  incomparable  man,  and  which  was 
presented  to  him  bv  TIannof  canon  of  Ermeland.  All  these 
monuuientG  are  lost,  and  those  who  have  seen  them  difler 
in  their  accounts.  We  endeavoured  to  find  some  work  of 
Copernicus;  but  all  his  works,  unforlunatelv,  have  been  di- 
spersed. His  work  on  the  establishment  o\  the  mint,  to  au 
office  in  which  he  was  appointed  like  Newton,  is  lying 
somewhere  in  a  town  of  West  Prussia.  We,  however, 
found  some  of  his  letters  on  private  affairs.  One  of  them 
we  transmit,  in  order  to  verify  his  writing,  in  case  anv  of  hife 
inanuscripts  should  be  discovered.  We  were  also  in  the 
place  in  which  he  resided.  It  is  a  small  chamber  in  the 
upper  story,  from  which  there  was  a  passage  to  his  observa- 
tory; and  of  the  steps  some  fragments  are  still  remaining. 
On  three  sides  he  had  a  view  of  the  strait ;  on  the  fourth  was 
a  plain,  v/hich  at  present  is  concealed  by  a  tower  built  at  a 
later  period.  Thad.^us  Czacki, 

Martin  Molki." 

*  M.  Sniadccki  is  cf  a  clilfercnt  opinion. 
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MUMBOLDT    THE    TRAVELLER. 

It  gives  us  much  pleasure  to  be  able  to  state  that  the  ru- 
mours of  his  death,  which  hav-e  found  their  way  into  dif- 
ferent journals  and  newspapers,  are  unfounded.  A  letter 
from  Kaltimorc  in  America,  dated  the  16th  of  June  last, 
states  his  arrival  there  from  his  tour  through  a  great  part  of 
South  America;  and  we  learn  bv  subsequent  accounts  that 
he  reached  Bourdeaux  on  the  6th  instant  (August),  accom- 
panied by  M.  Bonpland,  after  a  favourable  passage  of 
twenty-nine  days  from  Philadelphia.  Besides  the  geologi- 
cal collections  transmitted  to  Europe,  they  brought  with 
them  nearly  thirty  boxes  of  different  articles,  which  are  the 
more  valuable  as  the  countries  traversed  by  these  travellers 
have  been  little  visited. 

PROFESSOR    PALLAS. 

St.  PeiersbureV:,  Z4.th  July. 
*'  The  celebrated  professor  Pallas,  whose  death  has  been 
announced  in  the  public  journals,  is  now  residing  in  good 
health  in  the  neighbourhood  of  Achmetshet,  or  Simphero- 
pol,  the  capital  of  the  Crimea,  called  at  present  the  pro- 
\ince  of  Taurida,  on  an  estate  given  to  him  by  the  late 
cmpre^■s  Catherine  If.,  and  on  wliich  he  has  lived  for  several 
years." 

LECTURES. 

On  the  1st  Monday  in  October  next  will  commence 
Lectures  on  Physic  and  Chemistry,  by  Georere  Pearson, 
jM.D.  F.R.S.  of  the  College  of  Physicians,  Loudon;  and 
senior  physician  to  St.  George's  hospital. 

A  lecture  is  given  on  Therapeutic?,  from  a  quarter  before 
to  a  quarter  past  eight  o'clock  ;  on  the  Practice  of  Physic, 
•from  a  quarter  past  eight  to  about  nine ;  and  on  Chemistry, 
from  a  quarter  after  nine  to  t'.n  everv  morning,  excepting 
Saturdays;  on  which  days  a  lecture  is  delivered  on  the  Prac- 
tice of  i'hysic,  from  eight  to  nine,  and  on  the  Cases  of  Pa- 
tients, from  nine  to  ten. 

A  complete  register  is  kept  of  the  ca^es  of  Dr.  Pearson's 
patients  in  St.  George's  hospital,  and  an  account  is  given 
of  their  progress,  treatment,  and  termination,  every  Satur- 
day morning. 

In  the  course  of  lectures  on  the  Practice,  as  preliminary, 
theoretic  Principles  of  Physic  are  delivered  ;  the  text  or  heads 
of  which  are  contained  in  a  printed  work  fur  the  pupils  only. 

Here 
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Here  nre  fullv  explained  the  laws  of  excitability ;  the  leading 
characteristic  svmptoms  of  each  disease  are  given  ;  the  evi- 
dent causes  of  diseases  in  general  are  arranged  and  explain- 
ed ;  and  the  means  and  sulastances  for  the.  prevention  and 
cure  of  diseases  in  general  are  also  explained,  according  lo 
an  arranged  plan. 

The  articles  of  the  Materia  Medica,  in  the  Therapeutics, 
are  arranged  in  a  printed  work  for  the  pupils  only,  accord- 
ino"  to  the  principal  effects  on  account  of  which  they  are- 
prescribed  in  diseases;  specimens  of  them  maybe  seen; 
the  natural  and  other  parts  of  their  history  are  related  ;  the 
forms  of  administration ;  the  doses ;  the  indications  they 
can  fulfil,  or  diseases  in  which  experience  has  shown  them 
10  be  efficacious,  are  fully  explained. 

During  the  summer  courses,  evening  lectures  are  given 
on  Pharmacy,  in  which  the  London  Pharmacopoeia  for  1 791 
is  used  as  a  text  book,  which  may  be  attended  gratis  by  the 
perpetual  pupils  to  all  the  other  lectures  ;  as  well  as  lectures 
on  the  Cow -pock,  at  the  Institution,  44,  Broad-street. 


.The  following  courses  of  lectures  will  be  delivered  during 
the  ensuing  winter  at  the  Medical  Theatre,  St.  Bartho- 
lomew's Hospital : 

On  the  Theory  and  Practice  of  Medicine,  by  Dr.  Roberts 
and  Dr.  Pov/ell :  Clinical  Lectures  on  select  cases  occurring 
in  the  hospital  will  be  occasionally  given  by  Dr.  Roberts. 
On  Anatomy  and  Physiology,  by  Mr.  Abernethy. 
On  the  Theory  and  Practice  of  Surgery,  by  Mr.  Abernethy. 
On  Chemistry  and  the  Materia  Medico,  by  Dr.  Powell. 
On  Midvv'ifcry,  and  theDiseases  of  Women  and  Children, 
bv  Dr.  Thynnc. 

'  The  Anatomical  Lectures  will  begin  on  Monday,  Oc- 
tober the  1st,  1804,  at  two  o^clock  3  and  the  other  lectures 
in  the  ensuing  week. 

Further  particulars  may  be  known  by  applying  to  Mr, 
Nicholson,  at  the  apothecary's  sliop,  St.  Bartholomew's 
Hospital. 

At  the  Theatre  of  Anatomy,  Blenheim-street,  Great  Marl- 
borouc-h-strect,  Mr.  Brookes  will  commence  his  autumnal 
course  of  lectures  on  Anatomy,  Physi;)logy,  and^Surgery,  on 
Monday,  the  1st  of  October,  at  two  o'clock. 

A  suite  of  spacious  apartments,   thoroughly  ventilated, 

aqd  replete  with  every  convenience  for  the  purposes  of  dis- 

1  seeling 
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seeling  and  injecting,  will  be  open  every  morning  till  two, 
where  Mr.  Brookes  attends. 

N.  B.  All  the  subjects  are  preserved  by  an  antiseptic 
process. 

Dr.  Hooper  will  commence  his  autumnal  course  of  lec- 
tures on  the  Practice  of  Physic,  JMateria  JMedica,  and  Phar- 
maceutical Chemistrv,  on  Wednesday,  the  3d  of  October, 
at  a  quarter  before  ei<iht  o'clock  in  the  morning,  at  Mr. 
Brookcs's  Theatre  of  Anatomy. 

Dr.  Battv's  lectures  on  Midwifcn,-,  and  the  Diseases  of 
Women  and  Children,  will  begin  on  Monday,  the  Slh  of 
October,  at  half  past  ten  o'clock,  at  Mr.  Brookes's  Theatre. 

For  particular?,  and  a  prospectus,  apply  to  Mr.  Brookes, 
Theatre  of  Anatomy;  Dr.  Hooper,  St.  Mary-la-bonue  In- 
firmary ;  and  Dr.  Battv,  Great  JNlarlborough-street. 

LIST    OP    PATENTS    FOR    IXVENTIOXS,    FROM    JULY    24    TO 
AUGUST  24,    1S04, 

That  have  passed  the  Signet-office. 

His  Majesty's  grant, 

To  W.  Warns,  of  Sheffield,  in  the  county  of  York, 
optician,  of  the  sole  use,  benefit,  and  advantage  of  his  in- 
vention of  an  improvement  in  the  niounting  of  glasses, 
■commonly  called  opera-glasses.  To  hold  to  him,  hisexc- 
cutors,  administrators,  and  assigns,  within  England,  Wales, 
and  the  town  of  Berwick  upon  Tweed,  for  the  term  of  14 
years,  pursuant  to  the  statute  in  that  case  raaac  and  pro- 
vided. 

To  Edward  Greaves,  of  Sheffield,  in  the  county  of  York, 
razor  manufacturer,  for  his  invention  on  razors. 

To  Joseph  Iluduart,  of  Highbury  Terrace,  in  the  county 
of  Middlesex,  esquire,  for  his  invention  of  a  mode  or  art  of 
manufacturing  and  spinning  yarn,  dii^'crent  from  any  such 
now  in  use. 

To  Barker  Chifnevof  London,  frentleman,  for  his  inven- 
tion of  a  composition  to  be  used  in  washing,  in  order  to 
render  muslins  and  linens  beaulilully  w  bite,  and  for  other 
purposes. 

To  John  Gregory  Hancock,  of  Birmingham,  in  the  county 
of  Warwick,  die  engraver,  for  his  invention  of  a  method  of 
forcing:  or  working  the  bolts  of  presses,  or  of  engines,  used 
for  the  purpose  of  cutting,  pressing,  und  squct  zin?  of  me- 
tals, horn,  tortoise-shell,  leather,  paper,  and  odicr  sub- 
stances. 

JdETEORO- 


SOS 


^feteorotogyi 


WETKOROLOGICAL    TABLE 

For  jii/suit  1804. 


Th 

^rmornL-rer. 

Heieht  of 

Davs  of  th- 

0    *-* 

Month. 

y  c 

c 
o 
c 

the  Bdioni. 
Inches. 

Weather. 

July  27 

60° 

65° 

58" 

29-50 

40° 

Cloudy 

2S 

59 

68 

60 

•51 

35 

Showery 

29 

63 

69 

59 

•68 

44 

vShowery 

30 

61 

73 

61 

30-02 

75 

Fair 

31 

63 

78 

69 

•20 

93 

Fair 

August  1 

70 

80 

62 

•30 

58 

Cloudy 

o 

62 

71 

58 

•16 

o  a 

Cloudy 

-  3 

61 

79 

64 

29^S5 

36 

Cloudy 

4 

G3 

"-a 

t  - 

58 

•77 

28 

Cloudy,  rain 
at  night 

5 

64 

72 

61 

•85 

55 

Fair 

(3 

63 

70 

58 

30^00 

71 

Fair 

■  7 

57 

68 

56 

•08 

60 

Fair 

8 

60 

69 

56 

29 -62 

31 

Showery 

0 

59 

60- 

51 

•82 

54 

Fair 

10 

58 

69 

56 

•60 

50 

Showery 

11 

58 

68 

51 

30-03 

53 

Fair 

12 

60 

66 

54 

29-68 

42 

Showery 

13 

55 

60 

49 

'56 

15 

Rain 

14 

52 

67 

55 

•50 

47 

Fair 

13 

58 

68 

57 

•57 

52 

Showery 

If^ 

59 

67 

56 

•72 

41 

Stormy 

17 

53 

66 

50 

•87 

45 

Showery 

18 

52 

64 

54 

•p4 

38 

Showpry 

19 

55 

63 

51 

•60 

40 

Cloudy 

20 

54 

64 

52 

•66 

A6 

Fair 

21 

55 

64 

55 

•92 

47 

Fair 

22 

5G 

63 

49 

•98 

49 

Fair 

23 

55 

63 

53 

30^10 

49 

Fair 

-•*! 

56 

65 

5  7 

•15 

4  9 

Fair 

25| 

55 

63 

57 

•]5 

43 

Cloudy 

26 

57 

65 

58 

•30 

43 

i 

Fair 

*  By  Mr,  Carcv,  of  the  Stran; 


[      3U9      ] 

TJI.  j4n  Inqiiinj  concernbig  the  J'tlocifij  of  the  calorljic 
Rays  a  hick  proceed  from  the  Siirij  with  a  View  of  a^icer- 
tairiiriiT  the  Rate  of  it  experiiruTiia/li/,  though  it  should 
not  Ic^far  short  of  the  P'elucity  of  Light,  &^c.  &^c, 

±  HE  author  of  the  fcJlowing  paper  sends  it  uith  his  mo^t 
respectful  compliments  to  Mi-.  Tilloch,  and  refers  the  pub- 
hcalion  of  it,  in  his  valuable  Philosophica!  Magazine,  cn- 
tirelv  to  his  convenience.  Though  it  ha>  been  but  lately 
dra'.vn  up,  vet  the  general  view  of  the  subject,  and  the  tl^e- 
ory  of  the  experiment,  were  fully  explained  by  the  author 
to  a  few  of  his  pliilosophical  friends  and  correspondents 
more  than  a  year  ago. 

Ra.msgatk,  9.  Effinghnm  Place, 
*5  Au^uit,  180+. 


Till  of  late  times,  w  hatcvcr  effects  were  obsen'able  in  tlie 
case  of  diifcrent  substances  being,  for  a  longer  or  shorter 
time,  fully  exposed  to  the  influence  of  the  sun,  it  \\'a9  held 
as  evident  that  all  such  had  a  necessary  dependence  upon 
his  rays  of  licht.  The  chansies  produced  on  vegetable  co- 
Jours,  the  aromatic  oil  of  plants,  their  acqvuring  the  pro- 
perty of  htinjr  combustible,  the  irritable  state  of  their 
leaves;  and  further,  certain  curious  eflbcts  on  the  mineral 
acids,  on  manganese,  on  the  oxides  of  silver,  lead,  bis- 
muth, &c.;  nay  even  the  burning  heat  of  the  focus  of  a  lens 
or  speculum.  All  these  changes  and  effects  were  con- 
sidered as  in  some  way  or  other  jiroduced  by  the  action  and 
properties  of  the  sun's  light.  'J'his  conclusion  seemed  in- 
disputable ;  as  derived  from  the  direct  information  of  sense. 
In  this  however  we  meet  with  a  remarkable  instance  of  our 
being  sometimes  liable  to  error,  from  the  limited  nature  of 
our  faculties,  even  when  pursuing  philosophical  researches 
acording  tf)  the  rules  of  a  just  and  cautious  induction. 

ft  v/as  not  then  suspecteil,  ihat  in  the  solar  Icavi  were 
1)Iended  otiier  enumalions,  which,  being  unrelated  to  vision, 
had  altogether  eluded  our  notice;  or  that  the  marvellous  body 
of  the  sun,  bv  those  recondite  processes  in  his  atmosphere 
which  our  telescopes  show  to  be  in  perpetual  activity, 
miujit  be  the  great  framtain  not  only  of  light,  but  of  other 
radiant  principles,  subscr\Mcnt  also  to  the  oeconomy  of  na- 
ture, as  established  in  the  planerary  system. 

'ihat  the  sun's  radiations  are  actually  so  compounded, 
and  richer  far  than  had  been  thought  of,  has  lately  begun  to 
ajipcar  bv  two  vtrv  interesting  discoveries. 

Vol.  If).  No.  7U.  i>ept.  \bo\.        Y  The 
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The  numerous  and  important  experiments  of  tha!;  exTef^ 
lent  and  most  indefatigable  pliilosophcr  Dr.  Herschel,  mani- 
festly show,  that  rays  of  a  nature  difiercnt  from  liglit,  oit 
which  depends  the  vivifying  heat  of  the  vsun,  are  also 
emitted  by  him,  and  are  subject  to  similar  laws  of  reflection 
and  refraction.  By  the  experiments  also  of  the  admirable 
Scheele  and  Senebier,  as  further  cultivated  by  Messrs.  Hit- 
ter and  Bockman  in  Germany,  and  by  Dr.  Wollaston  in 
England,  we  have  still  more  recently  detected  a  third  sort 
of  ravs,  fairlv  separable  by  the  prism  from  those  of  light 
and  caloric,  and  which,  beyond  the  visible  boundary  of  the 
violet  colour,  are  found  to  produce  very  peculiar  effects, 
heretofore  falsely  imputed  to  the  sun's  light. 

These  two  discoveries  will  probably  be  thought  important 
by  the  philosophical  chemist.  At  any  rate,  they  will  de- 
mand of  him  to  review  and  new  model  certain  received 
opinions,  and  may  ultimatclv  lead  to  no  small  improvement 
of  his  science,  by  discarding  from  it  several  imaginary  ef- 
fects of  light,  and  tracing  the  same  to  their  Kcal  sources  bv 
a  more  enlarged  experience. 

Ever  since  considering  the  sun's  emanations  as  so  com- 
pounded, and  as  consisting  at  least  of  three  diCc-rent  prin- 
ciples, namelv,  light,-  caloric,  and  rays  also  of  what  has 
been  called  the  deoxidizing  principle, — it  has  appeared  a  cu- 
rious question,  how  far  these  radiations  may  differ  in  re- 
spect to  the  velocity  with  which  they  are  emitted  or  sent 
forth  by  the  sun-.  This  inquiry  seems  not  only  interesting 
on  its  ow^n  account',  but  because,  were  their  velocities  found 
imequal  to  any  considerable  degree,  we  should  have  an  ad- 
ditional argument  of  nnich  force  in  favour  of  such  ra)? 
beino-  of  a  nature  entirely  different. 

In  a  valuable  philosophical  work  lately  published  by  a 
Very  respectable  author,  there  is  an  observation  relating  to 
this  subject  expressed  in  the  following  terms  :  "  'J'hat  as 
the  rays  of  light  and  of  caloric,  emitted  by  the  sun,  accom- 
pany each  other,  it  cannot  be  doubted  that  they  move  with 
the  same  velocity*."  But  as  to  this,  so  far  as  the  meaning 
is  understood,  there  seems  to  be  some  mistake  or  oversight. 
If  by  the  ravs  so  accompanying  one  another  be  n^eant  that 
all  thc.constituent  particles  of  each  of  the  two  kinds,  at  the 
same  instant  emitted,  still  keep  con-.iguous,  each  to  each, 
•in  their  progress  forward  from  the  sun,  then  surely  they 
umst  move  with  the  same  common  velocity.     This,  how- 

•  Sec  Mr-  Thomson's  System  of  Chemistry,  2cl  edit.  Edinburgh,  JS04, 
voi.  i.'fiagc-  306. 
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ever,  seems  to  be  merely  an  identical  proposition,  or  a  beg- 
ging of  the  question.  For  where  is  the  proof  ot  their  so  keep- 
ing together?  Perhaps  it  may  be  said  it  consists  in  th  s, 
tiiat  we  alwavs  linu  a  body  is  both  illumined  and  warmed 
as  soon  as  exposed  to  sunshine;  which  sh(nvs  ihar,  wherever 
the  luminous  particles  are  found,  they  are  accompanied  by 
those  of  caloric.  But  this  may  be  \ery  possible  without 
supposing  the  particles  in  question  have  kept  contiguous  in 
their  journey  all  the  way  from  the  sun,  or  indeed  longer 
than  a  very  small  moment  of  time.  Their  velocities  niay 
diifer  exceedingly,  and  yet,  as  to  siMise,  panicles  of  each  kii:d 
niay  eveiy  instant  arrive  simultaneously,  and  atVect  ihc 
body.  For  this,  nothing  more  is  required  than  that  the  in- 
terval of  time  between  the  arrival  of  one  particle  after  an- 
other, belonging  to  either  of  the  ravs,  be  so  very  transitory 
as  wholly  to  elude  our  perception  :  a  position  which  it  is 
presunjed  will  not  be  disputed. 

The  same  author,  in  the  w?.y  of  further  proving  the  great 
velocity  of  the  rays  of  caloric,  rei'irs  to  s  nie  experiments 
made  by  the  ingenious  M.  Pictet,of  Geneva,  the  result  of 
which  shows,  that  they  pass  over  a  space  of  sixty-nine  feet 
in  an  interval  of  time  too  minute  lo  be  measured.  If  how- 
ever the  velocity  in  question,  even  supposed  much  slower 
than  the  astonishing  speed  of  light,  appioximates  to  that 
high  scale  of  rapiditv,  such  experiments  would  be  utterly 
incapable  of  assisting  us  when  amiingat  any  measurements. 
For,  thou2fh  the  n)otion  were  a  hundred  times  slower  than 
that  of  light,  still  the  calorific  rays  would  be  propagated 
from  the  sun  at  the  rate  nearly  of  two  thousand  nnles  in  a 
becond  (jf  time;  a  transit  far  too  rapid  to  be  measured  or 
ascertained  by  M.  Pictet's  method. 

If,  indeed,  the  sun  had  been  so  constituted  as  that,  now 
and  then,  a  total  failure  of  his  emanations  took  place  ibr 
twelve  or  fifteen  minutes,  tlieir  relative  velocities  could  have 
been  determined,  according  to  Mr.  Pictet's  method,  by 
watching  the  order  of  their  arrival  after  Sijch  an  inter- 
mission. According  to  this,  should  his  light,  ibr  exam- 
ple, move  with  double  the  velocity  of  his  calorific  rays, 
a  li;ns  or  speculum  migiit  ojve  a  bright  inuige  of  the  sun 
deprived  of  all  power  of  affecting  the  ihermometer  lor  near 
four  minutes,  till  the  arrival  of  the  rays  of  caloric,  which 
would  then  gi.c  a  burning  focus.  In  like  manner  we 
migiit  wait  shorter  or  longer,  before  the  c fleets  of  the  de- 
cxidizing  rays  could  be  jjerceived  beyond  the  violet  colour 
of  the  prismatic  spectrum,  according  to  their  velocity  com- 
pared to  that  ot  light.  Such  means  of  trial  are,  how- 
ever, utt;:r!v  to  be  d.spaircd  of. 
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It  sliall  next  he  attempted  to  explain  the  principles  of  an 
experiment  applicable  to  the  same  purpose,  and  which  does 
not  seem  to  he  altogether  beyond  our  reach.  Thongrh  great 
difficulties  may  stand  in  the  \tay  of  an  adequate  apparatus, 
vet  at  any  rate  it  may  not  be  amiss  to  expound  the  theory 
of  the  method,  so  as  to  have  it  in  reserve.  The  history 
of  science  affords  not  a  few  instances  of  great  difficulties 
of  a  practical  kind  being  at  last  surmounted. 

It  is  well  known  to  astronomers  how,  by  Dr.  Bradley's 
noble  discovery  of  what  has  been  called  the  aberration  of 
the  fixed  stars,  the  velocity  of  their  light  has  been  deter- 
mined. The  observations  of  the  same  astronomer  prove 
also  the  remarkable  fact,  tliat  the  velocity  of  all  star-fight 
is  the  same.  From  this  circumstance  it  might  have  been 
concluded,  upon  the  strongest  o^rounds  of  analogy,  that  the 
liecht  of  our  sun  is  emitted  with  equal  rapidity.  But  pre- 
vious to  the  discovery  of  aberration,  the  velocity  of  the 
sun's  light,  as  reflected  to  us  from  Jupiter's  satellites,  was 
determined  by  Romer  iit  a  different  wav ;  and  the  near 
agreement  betw  een  this  and  that  of  star-light  makes  it  still 
more  reasonable  to  believe  tliat  the  velocity  of  the  sun's 
emitted  light  makes  no  exception  to  the  general  law. 

It  must  therefore  be  so  astoni>hingH'  rapid,. as  to  carrv  the 
rays  over  a  space  littk  short  of  two  hundred  thousand  miles 
in  a  single  second  of  time.  Still,  however,  rapid  as  this  is, 
the  velocity  of  the  earth  in  its  orbit  is  found  to  bear  some 
sensible  proportion  to  it.  In  consequence  of  this,  it  is  dc- 
mcnistrable  that  we  can  never  behold  the  sun  in  his  true 
place  in  the  ecliptic,  but  aKvays  removed  from  it  towards 
the  west,  or  contrarv  to  the  order  of  the  signs,  by  an  angle 
of  twenty  seconds,  corresponding  to  what  has  been  called 
the  aberration  of  his  light. 

Were  the  sun's  light  to  be  emitted  with  only  one  half  or 
f)nc  third  of  its  present  velocity,  the  corresponding  aberra- 
tion or  apparent  change  of  place  towards  the  west,  as  is 
well  known,  vvould  be  doubled  or  tripled  ;  the  cehtre  of  his 
disk  all  the  while  still  keejjing  in  the  ecliptic. 

In  like  manner,  were  the  sun  all  at  once  to  emit  an  addi- 
tional set  of  rays  equally  refrangible,  suppose  of  a  deep 
violet  colour,  but  with  one  tenth  part  only  of  the  velocity 
bclonsring  to  his  present  white  light,  the  centre  of  this  vio- 
let disk  would  appear  to  us  more  westerly  on  the  ecHptic 
than  that  of  his  usual  v.hite  disk,  by  an  angle  of  three  mi- 
nutes; that  being  the  diti'erence  of  aberration  correspond- 
inir  to  the  supposed  difference  of  velocity  of  the  two  kinds 
of  light.     These  two  equal  round  disks,  therefore,  each  of 
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whose  diameters  would  subtend  an  angle  more  than  ten 
times  greater  than  this  separation  ot"  their  centres,  would 
appear  in  the  iieavens  not  entirely  to  coincide,  but  to  over- 
lap one  another,  as  represented  in  fig.  I.  (Plate  IX.)  where 
the  strong  marked  circle  stands  for  the  sun's  usual  white 
disk,  and  the  faint  one  for  the  disk  corresponding  to  the 
supposititious  violet  rays,  and  the  line  EC  for  the  ecliptic 
passing  through  the  centres  of  both. 

The  consequence  of  this  overlapj>in<i  would  be  remark- 
able. ^\'e  should  behuld  what  now  might  be  called  a  com- 
pound disk  of  the  sun,  a  little  drawn  out  or  elongated  in 
the  direction  of  the  ecliptic,  and  having  the  lunula  or  cres- 
ccni  \V  shining  with  white  light,  forming  its  eastern  limit, 
and  an  equal  and  opposite  crescent  V  shining  with  the 
supposititious  violet  light,  while  the  interniediate  portion  of 
the  disk  bounded  bv  the  two  crescents  GCjGG,  would  shine 
with  both  the  while  and  violet  light  blended  together. 

The  verv  same  description  would  e(jually  ajiply  to  an  image 
of  this  kind  of  sun,  formed  by  a  large  object-glass  of  long 
focal  distance,  on  a  white  screen  or  plane  placed  at  the  focus, 
and  perpendicular  to  the  princij)al  axis  of  the  lens.  Ihc 
image  formed  on  the  screen  would  consist  of  the  white  and 
violet  crescents,  and  the  intermediate  space  of  a  inixed  co- 
lour ;  only  inverted  as  in  llg.  2:  just  as  it  would  be  were 
there  no  aberration  in  the  case,  and  as  if  such  a  partv-co- 
lourcd  sun  as  in  fig.  1,  really  shone  in  the  heavens,  the 
earth  being  supposed  at  rest. 

'I  o  draw  nearer  to  what  is  ultimately  to  bt;  illustrated  by 
this  detail,  let  it  next  be  supposed,  tiiat  either  the  caloritic 
or  the  deoxidizing  ravs  were  emitted  by  the  sun,  in  place  of 
the  violet  rays  above  mentioned,  with  the  same  slow  velo- 
city, but  agreeing  with  the  sun's  white  light  in  refran^i- 
bihty.  Thcu  it  is  evident  that  the  rays  of  caloric,  for  in- 
stance, would  be  collected  in  the  very  same  circular  space 
on  the  screen  which  was  formerlv  occupied  hv  the  violet 
ravs;  lliat  is,  within  the  space  defined  b\-  the  /a////  circle^ 
Jig.  '2.  1  he  conse(|uence  of  this  would  be,  that  the  portion 
of  the  bright  image  represented  by  the  crescent  W  would 
be  wholly  deprived  of  the  rays  of  caloric,  whilst  the  rest 
ot  the  image  would  be  overspread  by  such  rays.  Further, 
it  is  manilcst  that  another  space  V  beyond  the  image,  but 
brjunding  it,  corresponding  to  the  former  violet  crescent, 
would  also  be  (jvrrsijnail  bv  the  rays  of  caloric. 

Thus,  thcretorc.  v^onld  the  sun'?  bright  imasc  on  tht 
screen  be  attended  with  extraordinary  circumstances,  which, 
though  not  in  the  lea-t  perceivable  in  the  tirst  instance  by 
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our  sight,  yet  might  be  made  evident  by  a  careful  applica- 
tion ot  very  minute  delicate  thermometers,  or  by  any 
other  n)eans  suited  to  discover  to  us  the  presence  oi'  calo- 
ric. For  thereby  that  whole  portion  of  the  bright  image 
answering  to  the  cre-ccnt  W  would  be  incapable  of  heat- 
ing or  afiecting  the  thermometer,  since  by  hypothesis  no, 
rays  of  caloric  are  there  to  be  found  ;  whilst  all  the  rest 
of  the  image,  as  well  as  the  dark  space  beyond  it  corre- 
sponding to  the  crescent  V,  would  suddenly  heat  and  affect 
the  instrmnents. 

It  may  be  observed,  in  passing,  that  similar  extraordinary 
circumstances  would  also  attend  the  sun's  bright  ininge,  in 
relation  to  the  deoxidizing  rays,  upon  the  same  assumption 
of  the  slowness  of  their  motion  and  equal  refraniribility. 
For  a  narrow  slip  of  paper,  prepared  by  the  muriate  or  ni- 
trate of  silver,' would  not  be  discoloured  when  exposed  any 
\vhere  within  the  bright  crescent  W,  which  bv  hvpothesis 
is  deprived  of  the  deoxidizing  rays ;  but  would  soon  be  so 
in  any  other  part  of  the  image,  and  even  w-hen  exposed  in 
•the  dark  crescent  V. 

•  But  to  return  to  the  instance  of  the  calorific  rays  :  it  will 
Easily  now  be  understood  that  the  greatest  breadth  AB, 
fig.  2,  of  either  crescent  W,  V,  will  be  more  or  less  consi- 
derable, according  as  their  velocity  falls  more  or  less  short 
of  that  of  the  sun's  light.  For  these  crescents,  so  related 
to  the  sun's  image  on  the  screen,  maybe  considered  merely 
as  creatures  of  aberration,  so  to  speak,  arising:  from  the 
difference  of  velocity  of  the  two  sorts  of  rays.  A  B  there- 
fore, the  greatest  breadth  of  cither  crescent,  must  in  all 
cases  be  equal  to  PO,  the  separation  of  the  centres  belong- 
ing to  the  bright  image  and  circle  comprehending  the  rays 
of  caloric.  But,  from  the  principles  of  aberration,  this 
space  PO,  or  its  equal  AB,  considered  as  lying  in  the 
plane  of  the  sun's  image  on  the  screen,  must  subtend  at 
the  vertex  of  fhe  object-glass,  an  angle  equal  to  the  diffe- 
rence of  the  aberration  of  the  rays  of  light  and  of  caloric. 
If,  therefore,  we  could  by  any  means  ever  measure  this 
space  AB,  the  greatest  breadth  of  either  crescent,  we  should 
immediately  discover  the  difference  of  aberration  sought. 
For,  the  focal  distance  of  the  image  being  always  given, 
that  would  be  to  A  B,  suppose  found,  as  radius  to  the  tan- 
gent of  the  angle  required  ;  from  which  the  velocity  of  the 
calorific  rays  is  immediately  deduciblej  as  will  more  fully 
appear  in  the  sequel. 

Further,  it  is  obvious  that  the  space  A  B,  so  to  be  mea- 
sured in  the  screen,  would  become  more  and  more  extended 
3  in 
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in  proportion  a?,  the  image  itself  and  corresponding  circle 
of  calorific  rays  arc  enl'ajgcd  by  increasing  the  f"')cal  di- 
stance, f^veu  though  the  \ciocity  of  the  rays  last  men- 
tioned tell  but  little  short  or"  tlie  vast  rapidity  of  hght,  still 
the  crescents  might  be  measurable  on  the  screen,  if  we 
bad  it  in  our  power  to  extend  the  focal  distance  at  pleasure, 
with  a  suitable  enlargement  of  aperture,  so  as  to  give  an 
image  of  the  sun  a  little  hotter  than  common  sun^hnie. 

Part  JL 

-  .To  enter  now,  a  little,  upon  a  practical  view  of  the  sub- 
ject, it  comes  to  be  considered  how  much  slower  the  velo- 
city of  the  sun's  calorific  rays  ought  to  be,  compared  to  that 
of  his  light,  before  we  might  expect  to  discover,  by  the  most 
delicate  thermomctric  trials,  the  presence  of  the  two  cres- 
cents susceptible  of  being  measured.  In  order  to  this,  it  is 
apprehended  that  a  focal  distance  of  at  least  fifty  feet  could 
be  so  managed,  by  a  proper  apparatus,  as  to  give  sufficient 
steadiness  to  the  image,  whose  diameter  on  the  screen  would 
be  about  i]\c  inches  and  a  half,  as  in  fig.  2.*  Next  sup- 
pose that,  by  thermometrical  trials,  we  found  out  the  two 
crescents,  the  1)right  one  from  B  to  A  relatively  cold,  aiul 
the  opposite  dark  one  hot  to  the  distance  of  A,  and  that 
AB,  the  greatest  thickness  of  either,  measured  2-lOths  of 
an  inch.  From  this  last  datum,  the  velocity  of  the  calorific 
rays,  corresponding  to  it,  would  be  determined  bv  the  fol- 
lowing analogy :  As  six  thousand,  the  focal  distance  ex- 
pressed in  tenths  of  an  inch,  is  to  two-tenths  the  greatest 
breadth  of  either  crescent,  so  is  radius  to  a  fourth  propor- 
tional, the  tangent  of  an  angle  of  sixty-eight  seconds,  or 
l'  S".  This  would  be  the  difference  between  the  angles  of 
aberration  of  light  and  the  rays  in  (piestion,  which  when 
increased  by  twenty  seconds,  the  known  aberration  of  the 
former,  v.'f>uld  give  an  angle  of  eighty-eight  seconds  for  the 
real  aberration  of  the  calorific  ravs.  Lastly,  as  it  is  well 
known  that  the  velocities  of  any  two  sets  of  rays  nnist  be 
inversely  as  the  tangents  of  the  angles  of  aberration  corre- 
sponding to  them,  or  to  the  angles  themselves  v.hen  very 
.-niall,  it  follows  that,  in  the  present  example,  the  velocity 
of  the  calorific  rays  would  be  to  that  of  light  in  the  ratio  of 
JO  to  86  ;  that  is,  only  between  four  and  five  times  slower. 
It  is  of  importance   here  particularly  to  remark,   that 

"  In  the  original  diagrams  sent  wiih  this  article  the  diameter  rf  the 
circles  was  5/.  incbcs.  but  in  the  engraving  this  has  necessarily  i>ttn  re- 
duced to  3  incuts. — Kdit. 

Y  4  though. 
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though,  with  this  extent  of  focal  distance,  we  discovered 
not  any  svmptonis  whatever  of  such  crescents,  ^'et  still  such 
an  apparatus,  if  sufficiently  inaiiagcable,  would  enable  us 
to  conclude,  in  the  wav  of  approximation,  that  the  velocity 
of  the  calorific  rays  comes  nearer  to  that  of  lioht  than  in 
the  ratio  above  mentioned.  For  otherwise  the  crescents 
would  he  rendered  very  palpable  by  the  power  of  such  an 
apparatus. 

It  is  almost  needless  to  mention,  that  the  foregoing  ex- 
ample would  equallv  appiv  in  the  case  of  inquiring  about 
the  velocitvof  the  deoxidizing  ravs  ;  since,  bv  their  property 
of  quickly  changing  the  colour  of  certain  prepared  sub- 
stances, tlie  crescents  corresponding  to  them  mio;ht,  bv 
careful  trials,  be  either  made  evident,  or,  if  that  failed,  a 
certain  conclusion  might  be  drav/n  in  the  way  of  approxi- 
mation. 

It  will  not  probably  have  escaped  notice,  that  liitherto  it 
has  been  all  along  supposed,  that  descents  only  of  very  small 
extent  would  be  the  consequence  of  tiie  different  aberrations 
arising  from  the  different  velocit\-  of  the  sun's  several  radia- 
tions. This  has  arisen,  in  some  measure,  from  having  pre- 
judged the  question,  by  thinking  it  most  probable  that  the 
difference  of  the  velocities  may  be  so  inconsiderable.  But, 
for  what  is  at  present  known  to  the  contrary,  the  crescents 
may  be  found  somewhat  more  extended,  and  so  much  the 
more  favourable  for  the  experiment  proposed. 

Possiblv  it  will  not  inniiediatelv  occur  to  those  who  think 
that  the  velocity  of  the  calorific  rays  may  be  comparatively 
exceedingly  slow,  why  we  hive  adhered  to  the  suppositioa 
of  crescents  of  any  size.  It  may  be  said  that,  according  to 
the  ])rinciples  laid  down,  and  the  possible  sluggish  motion 
of  tlie  ravs,  we  ought,  in  place  of  two  crescents,  rather  to 
look  for  a  total  separation  of  the  sun's  bright  image  from 
the  circle  comprehending  the  calorific  ravs,  and  to  some 
distance,  more  or  less  considerable,  on  the  screen.  To  this 
it  can  be  answered,  that  though  the  aberration  would  cer- 
tainly, in  an  extreme  case,  produce  that  effect,  were  the 
velocitv  so  slow  as  is  contended  for,  vet  many  facts  already 
well  known  ineonttstablv  prove  the  contrary  of  that  low 
dctrrcc  of  velocity.  For,  in  the  manifold  experiments  which 
have  been  occasionallv  made  \\  ith  lenses  and  mirrors  exposed 
to  the  sun,  some  of  which  were  of  considerable  focal 
lengths,  it  was  never  observed  that  the  burning  focus  lav 
separated  from  the  conceniratetl  light,  or  distant  laterally 
from  the  sun's  bright  image ;  wjnch  ought  to  be  the  case 
Oil  the  hypotheses  alluded  to.     ^s'o  lens  or  spgailum  has 

ever 
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ever  been  found  to  produce  a  bright  and  cold  image  of  the, 
siiii  in  one  place,  and  to  burn  at  another.  This  fact  is  now 
referred  to,  for  the  tirst  time  so  far  as  we  know,  as  a  com- 
plete demonstration  that  the  motion  of  the  calorific  rays 
looks  up  to  some  hith  scale  of  rapiditv  ;  though  as  yet  we 
know  not  whelher  it  equals  or  exceeds,  or  how  far  it  falls 
short  of,  the  velocity  of  light.  This  view  of  the  subjcet  w  ill 
fully  account  for  our  having  confined  the  foregoing  illuS' 
trations  to  the  case  of  even  small  crescents. 

Taut  II f. 

In  order  to  take  still  a  nearer  practical  view  of  the  whole 
of  this  matter,  it  is  full  time  now  to  mention,  that  though, 
for  the  sake  of  greater  simplicity,  all  the  illustrations  have 
proceeded  on  the  supposition  of  the  sun's  image  being 
formed  by  refraction,  yet  the  image  made  by  reflection  from 
a  metallic  speculum  would  exhibit  the  same  phjcnomena 
of  the  crescents,  8cc.  as  have  been  treated  of  at  so  much 
length. 

Indeed  it  is  onlv  in  this  way  that  trials  on  the  principles 
advanced  can  be  attempted  :  and  for  two  reasons.  1st,  Be- 
cause we  can  easily  conmiand  a  competent  aperture  for  the 
object  spccuhnn,  in  order  to  obtain,  at  a  long  focal  distance, 
an  image  of  the  sun  sulTiciently  hot  for  the  intended  exj)eri- 
ment>.  Double  or  triple  the  force  of  common  sunshine 
may  probably  be  found  the  most  commodious,  idly.  Be- 
cause, by  reflection,  the  foci  of  the  calorific  and  deoxidizing 
ravs,  how  much  soever  they  diU'er  from  light  in  refrangi- 
l)ility,  would  lie  in  the  same  plane  with  the  luminous  image. 
This  condition,  it  is  evident,  would  be  (]uite  necessary  tor 
discovering  the  crescents,  if  such  existed  to  any  sensible 
extent,  and  especially  for  measuring  AB,  their  greatest 
breadth.  In  order  to  this,  it  would  not  be  requisite  to  have 
the  sun's  image  projected  on  the  under  side  of  any  screen 
placed  at  the  focus  of  the  speculum,  where  it  could  not 
t>c  seen  or  examined  without  uneasy  postures  and  nuich  in- 
cfjnvenience.  The  place  of  the  image,  free  from  any  screen, 
and  when  formed  in  the  air,  might  in  several  ways  be  made 
visible  so  far  as  to  know  where  to  apply  the  thermometers 
or  minute  spherules  of  wax  or  jelly  at  the  two  opposite 
points,  where  the  crescents,  if  existing,  ought  to  be  broad- 
est, as  at  A  and  JJ,  which  may  be  called  their  vertices. 

As  the  success  of  the  experiments  would  much  depend 
upon  our  knowing  at  any  time  the  precise  pi. ice  of  either 
vertex,  the  following  short  theory  of  them  ought  to  be  fully 
understood  : — 

When 
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When  the  principal  axis  of  the  speciilinu,  by  means  of  a 
telescopic  finder  of  sufficient  iDagnifying  power,  is  directed 
to  the  centre  oi  the  sun's  disk,  it  mav  be  considered  as  pa- 
rallel to  the  plane  of  the  ecliptic;  the  sun's  parallax  being 
so  very  small  as  not  sensibly  to  alter  the  case.  For  the 
same  reason  the  plane  of  the  ecliptic  may  then,  be  regarded 
as  cutting  the  image  at  right  angles  and  centrically.  The 
diameter  of  the  image,  corresponding  to  this  common  sec- 
lion,  must  therefore  lie  in  the  direction  of  the  earth's  mo- 
tion in  the  orbit  at  the  time.  The  aberration,  accordingly, 
of  the  sun's  rays  must  lie  in  the  direction  of  that  diameter 
of  the  image  which,  if  produced  a  little  at  one  extremity, 
must  consequently  pass  through  or  mark  out  the  vertices 
of  both  crescents,  should  ^1^y  such  be  formed  by  a  diffe- 
rence of  aberration  of  the  rays  of  light  and  caloric. 

To  find  out  practically  this  diameter,  or  directrix  as  it 
may  be  called,  some  apparatus  would  be  necessary  near  the 
focus  of  the  speculum.  It  might  consist  of  frame-work,  so 
contrived  that  two  harpsichord  wires  stretched  across  one 
another  in  the  same  plane,  and  revolvible  on  a  fixed  centre, 
might  be  made  to  intersect  at  any  angle.  Let  the  centre 
round  which  the  wires  turn  be  placed  in  the  axis  of  the 
speculum,  at  the  focus,  and  the  plane  of  their  revolution 
at  riaht  angles  to  it.  Then,  on  any  day  at  noon,  when  the 
centre  of  the  sun's  image  is  brought  to  the  intersection  of 
the  wires,  turn  one  of  them  into  the  plane  of  the  merid'an, 
and  then  the  other  till  it  cuts  the  iirst  at  the  same  angle 
which  the  ecliptic  does  the  meridian,  at  the  time,  as  found 
by  calculation,  or  nearly  so.'  Then  this  second  wire  will 
lie  in  the  plane  of  the  ecliptic,  and  in  the  direction  of  the 
earth's  mation  at  the  time,  and  consequently  will  be  the 
directrix  sought,  passing  through  the  vertex  of  each  cres- 
cent, should  any  such  be  formed  by  a  difference  of  aberra- 
tion. 

Should  the  experiment  be  reserved  for  the  noon  of  the 
day  of  cither  solbtice,  selecting  such  as  fall  very  near  to 
noon  at  the  place  of  trial,  a  horizontal  line,  conceived  drawn 
throuo-h  the  centre  of  the  image,  would  then  be  the  direc- 
trix, and  would  continue  so,  without  an  e(juatorial  motion, 
for  such  short  time  as  might  suffice  for  some  trials  of  the 
crescents. 

The  same  may  he  done  at  any  time  of  the  day  and  year, 
by  first  setting  the  two  wires  to  the  same  angle  which  the 
ecliptic  makes  with  the  parallel  of  the  place  for  the  time, 
and  then  turning  round  both  till  the  sun's  upper  or  under 

limb 
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limb  keeps  eft  one  of  them  as  it  passes  through  the  field  of 
view.  Then  will  the  other  wire  lie  in  the  plane  of  the  eclip- 
tic, and  30  will  hecome  the  diicctrix,  marking  out  the  ver- 
tex of  each  crescent  when  the  axis  of  the  speculum  is  attain 
pointed  to  the  centre  of  the  disk. 

Some  have  imagined  that  nivs  of  anv  kind  which  are  less 
refrangible  than  others  must,  on  that  acconr.t,  move  with 
a  greater  velocity  before  incidence.  A'-Cording  to  this  opi- 
nion, those  calorilic  rays,  uhich  Dr.  Herschel's  late  admi- 
rable di:Cover\- has  shown  to  be  less  rcfrangiijlj  than  hght, 
must  move  the  swiftest  of  the  two;  and  hglit,  in  hke  man- 
ner, swifter  than  the  dioxidizing  rjys,  v^ hie'i,  by  a  more 
recent  discoverv,  highly  interesting  al^o,  have  been  found 
more  refrangible.  But  such  conclusions  do  not  appear  t(S 
be  at  ail  sufficiently  supported.  They  depend  on  several 
assumptions  ;  particidarly  on  this,  that  the  constituent  par- 
ticles of  the  three  dilTerent  kinds  of  ravs,  were  thev  to  begirt 
their  motion  at  equal  distances  from  the  relracting  surface, 
would  be  equally  accelerated  in  thi;  perpendicular  direction 
by  the  pov.er  of  the  i^iediun>.  For  what  can  be  shown  to 
the  contrary,  however,  t'lis  may  be  wide  of  the  truth.  JNlay 
not  the  refractive  power  of  the  same  medium  acccierile  very 
<litferenlly  the  particles  of  which  rays  wholly  diflefent  in 
their  nature  are  constituted  ?  May  not  thOiecven  be  re- 
fracted the  least  whose  velocity  is  the  slowest,  and'ili-a  ratio 
little  depending  on  the  velocities ;  according  to  what  may 
be  called  elective  attractions,  or  peculiar  alfinitiesj  which 
may  obtain  between  the  mediun)  and  rays  diflering  so  much 
in  kind  ?  The  pliienomena  of  the  diflerent  dispersions  of 
the  constituent  parts  of  the  same  rays,  namely  light,  evi- 
dently show  sonic  variable  affinity  of  this  sort,  according  to 
the  nature  of  the  refracting  medium.  Why,  theietore, 
may  not  such  an  alfinity  be  anomalous,  according  to  the 
nature  of  the  rays  which  ilifier  from  one  another  so  much  ? 

Though  therefore  the  rays  of  caloric,  as  emitted  by  the 
sun,  were  all  found  the  least  rei'rangible,  yet  their  velo- 
city may  be  far  inferior  to  that  of  light.  For  what  we  know, 
the  fact  really  may  be,  that  the  retraciinc:  medium  governs 
the  m<:»tion  of  the  latter  much  more  powerfully  than  that  of 
tile  calorilic  rays. 

As  in  the  j)resent  state  of  our  knowledge  we  can  entertain 
nothmg  but  conjecture  on  a  point  so  interesting,  so  the  ne- 
cessity of  having  recourse  to  some  experimental  mode  of 
proof,  to  clear  away  doubts  and  lead  us  to  the  truth,  appears 
jn  a  strong  point  of  view. 

Before 
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Before  concluding  it  may  shortly  be  hinted,  that  the  prin- 
ciplc>  which  have  now  been  explained  may  possibly  serve 
also  i'or  discovering  whether  the  colour-making  ravs  them- 
stlve:^  which  constitute  the  solar  white  light  be  all  of  them 
emitted  with  the  same  or  with  a  different  velocity. 

U"  ever  it  shall  be  found  practicable  to  procure  a  very 
sharp  image  of  the  sun  by  a  speculum  of  such  small  aper- 
ture and  feeble  reflectingr  power  as  to  admit  of  our  viewing 
the  image  in  the  way  of  Dr.  Herschcrs  front  view,  at  a 
focal  distance  of  about  a  hundred  feet,  and  w-ithout  the  in- 
tervention of  any  medium  put  before  the  eye-glass,  it  would 
be  well  worth  while  to  examine  carefully  whether  the  ex- 
treme versre  of  the  limb  of  that  image  on  the  opposite  sides, 
as  pointed  out  by  the  directrix  so  often  mentioned,  assumed, 
in  any  degree,  tints  aUied  to  the  red-  and  7;zo/<?/-making 
lavs.  If  so,  this  would  manifestly  be  the  effect  of  aberra- 
tion arising  from  the  different  velocity  of  the  extreme  pris- 
piatic  light.  Though  this  were  so  small  as  to  make  the. 
difference  of  aberraiion  half  a  second  only,  still  the  space 
at  the  imsge  corresponding  to  this  angle  vv'ould  be  three  of 
those  parts  of  whicti  an  inch  contains  a  thousand.  Such 
therefore  might  be  considered  as  the  greatest  breadth  of  the 
%7JC}^ipvt  crescent':,  so  to  speak,  in  this  instance.  7'hese, 
if  at  all  perceivable,  would  be  distintjuished  from  one  an- 
other by  the  outermost  confmes  of  the  one  beins;  related,  in 
point  of  tint  or  colour,  to  the  least  refrangible  r^\s,  and  of 
the  othc;r  to  the  most  refrangible.  In  looking  for  such  a 
criterion,  our  sight  would  enable  us  to  discern  very  minute 
and  delicate  differences. 

It  is  not  at  present  asserted  that  a  telescope  such  as  ha? 
been  described  would  have  power  eno'jgh  to  decide  the  me- 
rits of  thiJt  theory  wiiich  makes  the  different  refrangibility 
of  ti)e.  prisvnafic  ravs  of  light  to  depend  on  their  different 
velocity  before  incidence.  But  should  the  power  be  suffi- 
cient, and  supposing  the  cx}>erimeut  practicable,  if  no  sym- 
ptoms of  such  incipient  crescents  were  perceivable,  the  ne-r 
jrative  of  the  thct)ry  would  thereby  be  demonstrated,  hi 
either  case,  therefore,  such  an  experiment  would  be  highly 
valuable  alsti  by  settling  a  matter  which  has  long  been  merely 
conjectural,  and  which,  be^ides,  is  intimately  connected 
with  other  elementary  points  of  great  importance  to  optical 
science,  themselves  doubtful,  at  this  day,  by  resting  ()i> 
hypotheses. 


LIU.  Ac- 
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LIII.  Accoyjit  of  the  Oljcct  and  Desiinai'ton  of  the  fir  A 
Foyuge  round  the  ITorld  imdcrtaken  ly  Russia. 

jL  he  great  number  of  establishments  which  the  Russian 
American  company,  encouraged  bv  the  favourable  result  of 
its  fur  trade,  has  formed  in  the  course  of  a  few  years  past, 
on  the  north-west  coast  of  America,  from  Cook's  River  to 
Norfolk  Sound,  and  the  great  increase  of  the  seamen  and 
other  persons  in  iheir  service,  render  it  ncccs3ar\'  to  send 
thither  a  larircr  quantity  of  European  manufactures,  am- 
munition, and  even  provisions,  for  no  corn  is  cultivated 
either  in  the  Aleutian  Islands  or  on  the  Ameriean  coast. 
A  dock  for  ships  has,  however,  been  constructed  at  Prince 
William's  Sound,  wliere  vessels  of  '250  tons  are  built ;  but 
no  materials  for  constructing  and  rigging  vessels  can  bo 
found,  except  tinii)cr.  Hitherto  the  company's  establish- 
ments have  been  supplied  with  necessaries  and  stores 
through  lakutsk  and  Ochotzk ;  but  the  great  distance,  and 
the  difficuhv  attending  the  transportation  of  them,  for 
which  four  thousand  horses  arc  annuallv  emplovcd*,  raise 
the  price  of  the  articles  even  at  Ochotzk  .500  per  cent,  and 
more.  A  pood  of  rve  meal,  for  example,  costs  five 
rubles,  a  pood  of  tobacco  twentv-fivc,  and  a  salloa  of 
brandy  twenty  rubles,  Sec.  Tlicse  articles  also,  when  thev 
have  got  half  wav,  are  frequcnllv  plundered,  and  a  remnant 
only,  which  has  been  saved,  reaches  Ochotzk.  It  appeared 
at  first  that  to  send  thither  anchors  and  cables  would  be  al- 
most impossible  ;  and  as  those  articles  could  not  be  di- 
spensed with,  it  was  necessary  to  iia\'c  recourse  to  means 
which  occasioned  the  loss  of  mauv  ships  :  cables  were 
cut  into  j)ieces  of  seven  or  eight  fathoms,  and  aitcr- 
wards  joined  \\  hen  they  reached  Ochotzk  ;  bv  which  process 
thev  always  lost  some  part  of  their  strength.  The  anchors 
were  also  transported  in  pieces,  and  afterwards  welded  :  but. 
In  consequence  of  the  want  of  good  workmen,  they  were 
put  together  in  a  very  imperfect  manner.  liut  however 
difficult    and   expensive    the    tran^'-portalion    might    be    to 

*  Those  who  have  read  IVIullcr's,  Lesscp's,  and  Billing^  ^W.^g«, 
must  know,  that  from  Fakutzk  to  OchoJ7k  there  is  no  road  for  cania;^r3 ; 
and  that  all  goodi  must  be  trnnsportcd  on  horseback  :  each  horse  Ciirric; 
ftbout  five  pood,  and  wi:h  such  a  !oid  can  travel  tvveritv  vcfit*  a  day. 
The  carriii^e  is  ?.  copec  for  each  vtr^t ;  one  driver  is  allowed  to  six 
hor«c;,  bcsidei  another  en  •.-hich  he  ride^,  and  he  cnrrics  with  him  two 
relay  horses.     Ochotzk  1:  a  thouiand  miles  di^ant  from  Idl.utrk. 

Ochotzk, 
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OcliDtzk,  it  was  still  more  so  to  the  islands  and  the  coast 
of  AiDcrica.  The  ignorance  of  the  greater  part  cf  the 
commanders,  and  the  stormy  nature  of  these  seas,  which 
renders  it  dangerous  during  the  greater  part  of  the  year  for 
such  vessels  to  navigate  in  tlicm,  occasioned  every  vear  the 
loss  of  a  great  many  ships  and  of  the  valuable  cargoes  with 
which  they  were  laden  ;  even  at  present  no  intelligence  has 
been  received  these  three  years  from  Kodiak,  and  therefore 
it  is  not  impossible  that  the  vessels  expected  from  that 
place  have  perished. 

This  trade,  however,  which,  notwithstanding  difficulties 
that  might  have  discouraged  a  nation  possessed  of  a  less 
enterprising  spirit  than  the  Russians,  produces  great  profit 
to  those  engaged  in  it,  and  would  no  doubt  be  attended 
with  still  greater  advantages,  were  these  obstacles  only  in 
part  removed  ;  and  since  the  fur  trade  has  been  carried  on 
not  by  individual  merchants,  but  by  a  company,  some  mea- 
sures have  been  adopted  v.  hich  cannot  fail  of  having  a  very 
happy  influence  on  the  progress  of  their  commerce.  The 
company  have  taken  into  their  service  an  Englishman,  who 
constructed  on  the  coast  of  America  a  very  line  ship,  which 
he  commands  himself,  and  who  has  entered  into  a  contract 
to  build  more.  They  supply  the  captains  of  their  ships 
with  the  best  sea  charts,  the  necessary  mathematical  and 
astronomical  instruments,  the  latest  voyages,  and  the  best 
books  which  treat  on  the  subject  of  navigation.  But  it 
was  only  since  the  accession  of  the  present  emperor,  v\  ho 
interested  himself  in  a  particular  manner  for  the  success  of 
the  American  company,  took,  a  share  in  it,  and  encouraged 
others  to  do  the  same,  and  on  whose  protection  dependence 
can  be  placed,  that  the  company  has  exerted  itself  with 
zeal  and  activity  to  give  a  new  form  to  this  trade,  so  long 
and  so  umch  neglected.  ' 

Nothing  therefore  was  more  natural  than  that  their  first 
object  should  be  to  supply  with  the  necessary  stores  and 
provisions  those  colonies  which  were  first  established,  and 
which,  in  an  inhospitable  country  destitute  of  every  thing, 
mu:;t  soon  have  fallen  to  rum  ;  to  place  them  in  a  proper 
state  of  defence  against  the  at'ucks  of  the  natives,  to  which 
thev  are  so  niucii  exposed  ;  to  procure  to  their  agents  better 
means  for  building  ships ;  to  supply  them  with  godd  tackle, 
anchors  artd  cables  ;  and  to  give  them  more  skillful  coiri- 
manders  and  more  expert  seamen. 

In  themonlh  of  March  la^t  year, when  Ihe  emperor  granted 
permission  to  the  oflicors  and  sailors  oi  his  navy  to  serve  oii 
board  merchant  ships,  the  eoiupany  engaged  a  very  expert  na-r 

vigator. 
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titrator,  M.  Chuvastof,  whoin  tlicy  seat  along  with  a  mid- 
slnpiTian,  named  Davidof,  to  Oehotzk,  to  assume  at  that  place 
the  command  of  one  ot"  their  best  ships.  The  compunv, 
how  ever,  would  not  have  entirelv  accomplislicd  the  object  in 
view,  had  they  not,  in  order  to  super.-ede  the  necessity  of 
the  difficult  and  dangerous  land  carriage,  resolved  to  dis- 
patch ships  direct  from  Cron^tadt  to  the  north-west  coast 
of  America,  which,  after  delivering  their  lading,  were  to 
take  on  board  a  part  of  ihc  furs  which  arc  collected  in 
larger  quantities  in  the  islands  and  on  the  coast,  than  can 
be  disposed  of  at  Kiachta,  and  to  convey  them  to  Canton, 
to  be  exchanged  for  Chinese  articles,  which  not  only  Hnd  a 
ready  sale  in  f-iussia,  but  can  be  sold  at  a  very  great  profit. 
Lnder  the  reign  of  the  late  emperor,  captain-lieutenant 
\'on  Krusenstern,  a  meritorious  officer,  who  served  several 
years  in  the  Jjriti>h  navy,  and  had  made  a  voyage  to 
India  and  China,  transmitted  to  count  Kuschelef,  then  mi- 
ni-tcr  of  the  marine,  a  detailed  plan  for  a  vowau^e  of  this 
kind;  but,  in  con.-e(-juenee  of  some  causes  which  are  not 
known,  it  was  never  carried  into  execution.  Since  the  ac- 
cession of  the  present  emperor,  this  p'.an,  and  the  represen- 
tations made  on  the  same  subject  from  other  quarters,  were 
thought  worthy  of  a  more  minute  examination.  Admiral 
Alordvinof,  who  succeeded  count  Kuschelef  in  the  naval  de- 
partment, was  desirous  that  the  lirst  voyage  might  be  un- 
dertaken by  government :  and  this  would  have  been  the 
case,  had  not  the  American  company  ofiercd  to  fit  out  two 
sliips  at  their  own  expenses  ;  an  ofl'er  whicii  the  government 
innnediatcly  accepted,  and  at  the  same  time  advanced  to 
the  company  for  this  undertakinirthe  sum  of  i230,OOOrubleSj 
at  five  per  cent,  interest,  for  ei'^ht  years. 

As  there  were  no  ships  in  liussia  lit  for  the  purpose,  it 
was  restdved  that  two  should  be  purcl'.ased  in  Huglaiid. 
Captain-lieutenant  Lisianski,  destined  to  command  one  of 
the  vcsjiels  belonging  to  tlic  expedition,  was  for  this  pur- 
pose sent  with  M.  Uasumof,  an  cjninent  ship-builder,  to 
this  country,  where  they  bouglit  for  5()00l.  sterliu'i  the 
Leander  of  170  tons,  three  years  old;  and  for  17,000i.  the 
Tiiamcs  of  430  tons  built  twenty  months.  The  sheath- 
ing with  copper  and  the  repairing  of  ihesj  ships  cost  about 
5()00l.  more.  The  name  of  the  h^rmer  was  chan<rcd  to  the 
XaJeshda  (the  Hope),  ar.d  lh«^  other  to  that  of  Ithe  Neva, 
and  both  were  to  pmcced  to  Cronstadt  as  soon  as  the  sea- 
son would  pernht.  'Ihe  names  of  the  officers  appointed  to 
the  N.ideshda  were  as  tollows; 

Krusenstern 
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Krusenstern,  captain-lieutenant,  commander. 

Raclmonof,    ^ 

Romberg:,        \    y     ^ 

e  ,         -1    r    >  lieutenants. 

bolovasciicr,  f 

I.ovciistern,  -^ 

Bellingshausen,  midshipman. 

Kanienschikof,  pilot. 

Bistram,  garde  marine. 

Dr.  Espenberg,  surgeon. 

Those  appointed  to  the  Neva  were : 

Lisianski^,  captain-lieutenant,  commander^ 

Arbusof,  lieutenant. 


Bero-,  )      •  I  I  • 

-rv   "  T    fi    •    >  midshipmen. 

DrusKorsKOi,  J  ^ 


Kalinin,  pilot. 
Dr.  Labaud,  surgeon. 
While  the  ships  \\ere  getting  read\-,  and  other  prepara* 
tions  making  for  the  voyage,  the  government  resolved  to 
embrace  this  opportunity  of  sending  an  ambassador  extra- 
ordmarv  to  .Japan.  The  trade  with  these  rich  islands  seems 
to  promise  the  greatest  advantages  to  the  American  com- 
pany. The  neighbourhood  of  Kamtschatka,  which  produces 
8o  many  articles  suited  for  the  .lapanese  market,  such  as  fursy 
the  teeth  of  the  walrus,  whale's  bluljber,  salt  fish,  iJcc.  must 
be  very  favourable  to  this  branch  of  the  Russian  commerce. 
The  attempts  made  from  time  to  time  b\'  individual  navi- 
gators, to  open  a  commercial  intercourse  with  the  Japa- 
nese arc  v.cll  known,  and  also  the  mission  of  lieutenant  Lax- 
man,  who  was  dispatched  bv  government,  in  the  year  1792, 
for  the  purpose  of  carrying  home  some  Japanese  who  had 
bien  wrecked  on  the  Russian  coast.  The  favourable  an- 
swer given  to  tlie  request  of  the  Russian  government,  for 
leave  to  send  a  ship  eV'.  ry  year  to  Nangasaki,  certainly  af- 
fords reason  to  hope,  that  a  solenm  embassy  attended  with 
the  necessary  pomp  and  splendour,  and  accompanied  with 
valuable  presents,  will  make  a  still  greater  impression.  The 
toimsellor  of  state, Rcsanof,  whom  the  emperor  had  nomi- 
naled  one  of  the  lords  of  the  bed-chamber,  was  appointed  to 
this  important  and  honourable  mission.  To  receive  a  favour- 
able reception  tf)  his  propositions,  he  has  not  only  carried 
with  him  a  great  many  valuable  presents,  but  also  some  Ja- 
panese wiio  were  wrecked  in  the  year  1  793  on  the  coast  of 
itie  Andreanofskoi  Islands,  and  who  since  )7!>7  resided  at 
lakutzk.  As  the  ambassador  took  his  passage  on  board 
the  Nadeslida,  the  return  of  tlic  vessels,  in  consequence  of 
tlie  embassy,  may  be  delayed  a  year  longer  than  it  other- 
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wise  would  have  been ;  and  on  this  account  the  emperor 
has  engaged  to  defray  the  whole  expense  of  this  vessel;  but 
he  allowed  the  company  to  send  out  in  her,  without  paying 
freight,  as  large  a  quantity  of  goods  as  she  could  conveni- 
ently take  on  board. 

The  lading  of  both  ships  consists  of  iron,  sail-cloth,  an- 
chors, cables,  ropes  for  rigging,  gunpowder,  cannon,  mus- 
kets, pistols,  sabres,  flour,  wine,  rura,  French  brandy  and 
other  spirits,  coffee,  sugar,  tea,  and  tobacco;  all  kinds  of 
tools  and  instruments  proper  for  mechanics  ;  and  various 
articles  fit  for  carrying  on  trade  by  barter  with  the  natives 
of  these  islands  and  of  the  coast  of  America.  The  com- 
pany engaged  two  ship  carpenters,  together  with  lock- 
smiths, common  smiths,  and  carpenters,  who  will  settle 
in  America,  and  be  conveyed  thither  by  these  vessels. 

The  following  is  the  route  of  the  voyage :  Both  vessels 
double  Cai)e  Ilorn,  and  proceed  to  the  Sandwich  Isles, 
where  they  will  separate:  the  Nadeshda  will  then  direct  her 
course  to  Japan,  to  land  the  ambassadors,  and  go  to  wint^^r 
at  Kodiak.  The  Neva  will  sail  straight  from  the  Sandwich 
Isles  to  Kodiak,  and  at  the  proper  season  proceed  to  the 
coast  of  America  ;  she  will  wmter  also  at  Kodiak.  In  the 
month  of  April  the  second  year,  both  ships  will  steer  for 
the  coast  of  America,  in  order  to  visit  the  ditferent  Rus- 
sian establish mcuti,  and  to  take  in  the  lading  destined  for 
China.  In  the  month  of  August  they  will  direct  their 
course  to  Canton,  and,  having  exchanged  their  Apierican 
for  Chinese  articles,  will  return  the  third  year  to  Russia  by 
the  way  of  tlic  Cape  of  Good  Hope. 

Rotli  sjiips  sailed  from  Cronsladt  on  the  CGth  of  July, 
1903.  The  presents  carried  out  by  the  embassy,  for  theem- 
pcror  of  Japan,  were  selected  from  among  the  curiosities 
preserved  in  the  hermitage  of  the  imperial  winter  palace; 
and  in  the  choice  of  them  great  attention  was  paid  to  the 
taste  of  the  Asiatics.  Among  them  is  a  beautiful  piece  of 
mechanism  representing  a  peacock  of  the  proper  size, 
which  spreads  out  and  folds  together  its  magnificent  fea- 
thers with  the  most  perfect  imitation  of  nature;  it  is  sur- 
rounded bv  a  great  mauv  small  birds,  which  ail  move  in  the 
easiest  manner,  and  euut  the  notes  peculiar  to  each:  this 
t)'';uttiful  automaton  was  purchased  by  Catharine  II.  for 
13,000  rubles. 

The  nuniber  of  the  Japanese  wrecked  on  the  coast  of 
Hu8sia  amounted  to  sixteen*,  but  four  of  them    afterwards 

•  Acccriing  to  soiiu  riccoiinf:,  they  arrived  at  Irkuijk  in  tirx  mor.ih  of 
Scp'cnl'tr  1791. 

Vol.  \0'  No.  76.  %/.  1804.  Z  died: 
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died:  of  the  remaining  twelve  four  embraced  chrislianiry  j 
only  three  of  them  resolved  to  return  to  their  own  country, 
and  even  one  ot  these  will  accompanv  the  embassy  back  to 
Eussia.  They  have  made  themselves  pretty  well  acquainted 
with  the  Russian  language,  and  may  be  of  great  use  as  in- 
terpreters *. 

But  besides  the  commercial  and  political  objects  of  this 
expedition,  it  is  destined  to  promote  the  cause  of  science. 
The  emperor,  desirous  that  so  favourable  an  opportunity  of 
enlarging  human  knowledge  might  not  be  lost,  invited  sci- 
entific men  to  take  a  share  in  it.  M.  Tilesius  of  Leipsic, 
and  Dr.  Horner  of  Hamburgh,  were  accordingly  engaged  to 
accompany  the  expedition,  the  former  as  naturalist,  the  latter 
as  astronomer.  The  two  surgeons,  Dr.  Espcnbcrg  and  Dr. 
Labaud,  are  also  menof  talents,  who  will  keep  regular  jour- 
nals of  evcrv  thing  remarkable  that  occurs.  The  latter  had 
left  Petersburg  on  a  literarv  tour  to  Paris,  and  had  reached 
Kiga,  when  he  was  overtaken  bv  a  courier,  who  brought 
him  a  commission  as  surgeon  on  board  one  of  the  vessels  f- 

The  chief  of  the  expedition,  M.  Von  Krusenstern,  is  not 
onlvan  expert  navigator,  but  a  man  of  excellent  character, 
and  inspired  with  great  zeal  for  the  success  of  the  expedi- 
tion, which  he  once  proposed  himself.  He  married  not 
long  airo  a  respectable  lady  whom  lie  was  obliged  to  leave 
behind  him  in  Russia,  because  he  had  given  up  his  cabin  to 
the  embassy  ;  but  the  pain  of  this  separation  has  been 
much  alleviated  bv  the  munificence  of  his  imperial  majesty. 
This  magnanimous  prince,  to  render  JM.  Von  Krusenstern 
easy  in  regard   to  his  family,  whatever  may  be  his  fate,  has 

*  The  situation  f  f  the  J  ipanesc  ulio  have  rcmsiiud  in  Russia  was 
determined  in  the  t''ll;\vini^  manner  by  an  ukas  of  August  li,  1003  : 
one  of  then  who,  at  baprism,  a>suniecl  tlie  na'iie  of  Kolot) j^in,  and  who 
had  betn  before  appointed  ttachcr  of  the  Jap  nese  language  at  the  school 
of  Irkutsk,  w  irh  a  salary  of  200  rubles,  returns  to  his  post,  and  besides 
his  s.  1  try  will  receive  a  pension  to  tiie  same  amount  duiing  life.  The 
other  eight :  Andrew  Kunclraryef,  ivan  and  Semen  KisscUf,  who  have 
cm'r.iccd  Christianity;  a.id  Min  Sucha.  Motsch  Si  Fey,  Seen  Sa  Buro, 
Schce  Sa  O,  and  Sa  D.iy,  who  have  a  Ihcrcd  to  the  religion  ef  their 
coiinrrv,  arc  each  to  receive  a  pension  of  fifty  rubles  for  life,  wi^h  ex- 
emption from  all  taxes  and  services,  and  1  berty  to  reside  in  any  p-rt  <  f 
the  empire,  and  to  follow  wiirttcvcr  occupation  they  thiiik  proper.  Thpse 
wlio  wish  to  return  to'Jikutsk  arc  to  receive  nioney  fiom  government  10 
defray  their  expenses, 

-(■  Besides  these  men  of  science.  Dr.  Langsdorf  of  Gbttii  gen  accom- 
panies ilu-  cxjXidition.  Mis  ze^l  for  the  progiess  of  natural  history  in- 
duced him  to  repair  to  Copcnliageii,  an  J  to  oftcr  his  services  v^itiiout  any 
view  to  pecunirirv  rtiruneratimi ;  but  M.  Von  Rcsancf  and  capt  lin  Kru- 
senstern inmediiftcly  eng-iged  lo  defray  tlic  expense  of  his  maintenance 
on  board  sii:,i,  which  will  amount  ro  800  rubles  per  annum. 

consigned 
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consigned    lo    his  lady  an  e.>tatc  in   Poland,  worth  3000 
rubles  per  annum. 

A  letter  received  by  the  Academy  of  Sciences  from  cap- 
tain Krusenstern,  dated  Santa  Cruz,  in  the  island  of  Tene- 
rlfle,  OctoljiT  23,  1S03,  states  that  the  vessels  had  arrived 
there  in  safety  after  a  short  passage  from  Falmouth  ;  there 
was  not  a  single  pv.rson  sick  on  board,  and  ih^:  Ruasiaii 
sailors  were  in  nitih  spiriis,  and  performed  their  duty  with 
alacrity,  tljough  no  Russian  ship  had  ever  j)roceeJeil  so  lar 
south,  Tlie  Spanish  governor  received  captain  Kru<en- 
sterri  and  his  fellow-navigalors  in  the  most  polite  manner, 
lilted  up  as  an  observatory  for  them  the  house  where  the 
li.',]uisition  holds  its  sittings,  and  transjaiittcd  ihcir  letters 
to  Europe  by  the  speediest  conveyance. 

On  the  25th  of  October  the  vessels  had  taken  on  board 
water,  with  a  supply  of  wine,  and  were  to  set  sail  next  day 
in  order  to  proceed  to  liio  Janeiro  in  Brazil,  wlicre  tlsey  in- 
tended lo  remain  a  lew  weeks.  In  latitude  37°  40'  north, 
and  longitude  3"  2S'  east,  the  Russian  navigators  had  an 
opportunity  of  observing  a  verv  remarkable  meteor.  At 
half  i)ast  eight  in  tlie  evening,  October  the  lOlh,  they  saw- 
in  the  soutii-west  a  large  lire-ball,  which  proceeded  in  a 
horizontal  direction,  at  the  ele\ation  of  lilteeu  degrees,  to 
the  north-west,  where,  it  disappeared.  It  had  a  verv  long 
tail,  which  was  so  hriaht  that  the  whole  ship  was  illumi- 
nated by  it  for  a  minute.  What  was  most  remarkable, 
however,  and  perhaps  unexampled,  is  the  great  strength  of 
the  light;  for  after  the  meteor  disap])eared  tliere  remained  a 
bright  line  in  the  same  direction,  which  was  visible  for  an 
hour.  M.  Krusenstcrn  conmiunicated  also  to  the  Aca- 
tlemy  some  important  observations  on  currents,  which 
he  had  an  opportunity  of  making  in  the  course  of  his 
vovaire. 

*rhe  last  letters  received  from  the  expedition  are  dated 
from  Brazil,  January  22;  at  that  time  M.  Kruscnstern  had 
sent  tlie  crews  of  the  vessels  on  shore  to  procure  refresh- 
ments. He  purposed  putting  to  sea  in  the  beginning  of 
I'ebruarVj  and  expected  to  reach  Japan  by  the  middle  of 
June. 


LIV.   yUcuunt  of  the  fir  ^t  Russian  Emiaisi/  to  Japan  in  the 
Yturs  17y2  and  1793. 

JL  HJ'.  Russians  have  been  acquainted  with  Japan  ever  since 
their  SLLuiid  voya^^e  of  discovery  in  the  easltra  ocean,  or 
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the  second  Kamtscbalka  expedition.  Jn  the  year  1739  cap- 
tain Spangenberg  explored  the  whole  Kurile  Archipelago, 
which  had  been  known  to  the  Russians  but  imperfectly 
since  1711?  and  the  islands  of  Matniai  and  Niphon,  on 
which  occasion  both  he  and  lieutenant  Walton,  who  com- 
manded the  second  vessel,  landed  in  Japan. 

This  attempt,  the  immediate  and  principal  object  of 
which  was  to  rectify  the  geographical  knowledge  of  that 
part  of  the  world,  was  attended  with  no  beneficial  conse- 
quences to  commerce,  and  forty  years  elapsed  before  a 
Kussian  ship  appeared  again  on  the  Japanese  coasts;  but 
during  that  period  government  established  a  school  of  na- 
vigation at  Irkutsk,  in  which  voung  persons  who  were  bred 
up  to  the  sea  received  instruciion  also  in  the  Japanese  lan- 

guaQ;e. 

... 

In  the  year  1  777  some  private  Russian  navigators  made  a 
second  landing  on  the  Japanese  coast  ;  a  ship  fitted  out  at 
Ochotsk,  by  Schelechoff  and  company,  which  had  come 
to  anchor  at  the  18th  Kurile  Isle*,  in  order  to  winter,  dis- 
patched thirtv-three  men  in  haidars  f  to  Matmai,  where 
thev  went  on  shore  in  the  neighbourhood  of  a  village  named 
Atkis.  The  Russians  were  received  Avith  great  friendship 
by  the  Japanese,  and  an  interchange  of  presents,  consisting 
of  such  articles  as  they  had  with  them,  took  place  between 
them . 

The  ship  which  performed  this  vovage,  after  remaining  a 
fortnight  at  Ochotsk,  proceeded  a  second  time  to  Japan, 
under  the  direction  of  M.  Schebalin,  a  merchant  of  Ir- 
kutsk. She  wintered  at  the  IStli  Kurile  Isle,  and  next 
year,  that  is  in  1799,  M.  Schebalin  sailed  with  forty-fix e 
men  to  Atkis.  Here  he  met  with  an  officer  of  the  Japanese 
government,  to  w  honi,  during  a  formal  audience,  he  ex- 
pressed a  wish,  that  in  future  a  trade  by  barter  might  be 
established  between  Russia  and  Japan  ;  but  this  proposal 
the  Japanese  endeavoured  in  a  civil  manner  to  decline. 
M.  Schebalin,  without  accomplishing  the  object  of  his 
voyage,  then  returned  to  the  18lh  Kurile  Island,  from 
which  he  proposed  next  year  to  proceed  again  to  Matmai, 
but  was  prevented  by  an  earthquake,  which  took  place  in 
the  month  of  Januarv  1780.  No  attempt  of  importance 
to  cultivate  an  acquaintance  with  the  Japanese  was  then 
made  for  thirteen  vears  j  but  in  1 79-  a  vessel  was  fitted  out 

•  This  islanil,  in  the  language  of  the  natives,  is  called  Urup\  but  by 
tiic  Russians,  wlio  in  a  b;iy  at  the  eastern  side  of  it  have  ff>rnied  the 
Gtttlement  of  Kurilo  Nossii,  it  has  been  named  Alexaader'i  Island. 

t   A  particular  kind  of  boats. 
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at  Ochotsk  by  order  of  government,  for  the  purpose  of  car- 
rying back  to  liis  own  country  a  Japanese  nierchaut,  named 
Kodoiu,  who  had  been  wrecJcd  at  Unalaschka,  in  a  sliip 
laden  with  rice.  Some  of  the  Japanese  who  accompanied 
him  came  to  Peterslnirg,  where  they  received  presents 
from  the  empress  ;  and  all  of  them  had  experienced  so  much 
attention  to  their  situation,  and  so  much  friendship,  parti- 
cularly in  Siberia,  that  they  ijuitted  their  benefactors  w  ith 
every  mark  of  the  liveliest  gratitude.  As  M.  Laxman  of  Ir- 
kutsk, in  particular,  had  acquired  their  confidence  in  the 
highest  degree,  his  eldest  son,  lieutenant  Adam  Laxman,  was 
appointed  commander  of  the  expedition ;  and  at  the  same 
time  was  charged  to  exert  his  intincnce  to  j)rocure  to  the 
Russians,  if  possible,  liberty  of  trading  to  Japan  on  delini- 
tive  term-.  That  the  embassy  was  not  intrusted  to  a  per- 
son of  higher  rank,  and  that  the  empress  did  not,  on  this 
occasion,  herself  write  to  the  enij)er()r  of  Japan,  but  gave 
orders  to  the  governor-general  of  Irkutsk  to  write  a  letter  to 
the  Japanese  government,  arose  in  all  probability  from  her 
being  unwilling  to  expose  her  dignity  in  an  affair  the  result 
r)f  which  might  be  uncertain;  but  there  is  ureat  reason  to 
think  that  in  consequence  of  this  neglect  the  mission  was 
attended  with  so  little  success. 

It  is  however  probable,  that  the  formal  embassv  accom- 
panied bv  valuable  presents,  which  the  emperor  Alexander 
lately  dispatched  to  Japan,  will  make  a  greater  impression, 
and  meet  with  a  more  favourable  reception.  Of  this  em- 
bassy some  account  has  been  given  in  the  preceding  article  ; 
and  we  shall  now,  as  a  companion  to  it,  lay  before  our 
readers  an  extract  from  the  journal  of  lieutenant  Laxman, 
which  contains  several  curious  pailicalars  respecting  the 
Japanese.  .. 

Tlxfrncl  from  the  Journal  of  Lieutenant  Adam  Laxman, 
kcjjt  during  a  t'oijage  to  Japan,  undertaken  in  the  Year'; 
1792  and  1793,  by  the  Command  of  Empress  Catha- 
rine IL 

Lieutenant  Laxman  received  orders  by  an  imperial  re- 
script, addressed  to  M.  Piel,  governor-general  of  Irkutsk 
Mu\  Kolyvan,  to  carry  home  in  a  vessel  fitted  out  at  the  ex- 
pense of  government  some  Japanese,  whose  ships  had  been 
stranded  on  the  Aleutian  Islands.  In  conseo'ience  of  ibis 
order,  lieutenant  Laxman  sailed  from  Oeliotsk  on  the  l3iU 
of  September  1  79'2. 

On  the  17th  the  vessel  having  proceeded  west  about  300 
vcrsts  v.as  ibund  to  be  opposite  to  the  island  of  St.  Jonas, 
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the  circumference  of  v.liich  is  estimated  at  six  versts.  It 
consists  for  the  most  part  of  granite  rock,  produces  neither 
trees  nor  bushes,  and  seems  to  be  inhabited  only  by  sea- 
gulls and  other  aquatic  birds. 

On  the  26lh,  after  keeping  some  time  on  the  same 
course,  our  navigators  came  in  sight  of  the  19th  of  the 
Kurile  Islands,  named  Itarop*,  along  the  coast  of  which 
ihev  proceeded  toward-^  the  south-west. 

On  the  28t.h  of  vSeptember  they  saw  a  small  peak  like  a 
sufcar-loaf,  the.  summit  of  which  was  covered  with  snow, 
and  which  formed  the  northern  extremity  of  the  20th 
island,  named  Kuuaschiri. 

Till  the  6th  of  October  they  stood  off  and  on  along  the 
series  of  islands,  and  passing  through  the  strait  between 
the  19th  and  20th  island,  keeping  in  the  same  direction  as 
the  eastern  shore  of  the  latter,  came  to  anchor  in  a  harbour 
at  the  south  end  of  it.  The  ground  however  was  so  soft, 
that  they  were  soon  obliged  to  heave  up  again,  and  to  con- 
tinue their  voyage  till  the  next  day,  when  they  found  good 
anchorage  at  about  the  distance  of  seven  versts  from  the 
northern  shore  of  the  22d  island  f.  A  boat  was  here  dis- 
patched with  thirteen  men,  to  search  out  a  harbour  proper 
for  wintering  in.  The  natives,  as  soon  as  they  saw  the 
ship,  left  their  summer  habitations  on  the  coast,  and  re- 
tired to  the  interior  parts  of  the  island.  Tlie  boat's  crew, 
however,  at  length,  found  some  of  them  ;  and  by  means  of 
M.  Schebalin,  a  merchant  of  Irkutsk,  who  understood 
their  language,  a  friendly  intercourse  was  opened,  and  some 
fresh  fish  were  procured  from  them  in  exchange  for  to- 
bacco, on  which  they  seemed  to  set  great  value.  Satisfied 
Avith  this  introduction,  the  crew  towards  night  returned  to 
their  ship.  On  the  day  following,  October  8th,  a  boat  was 
dispatched  to  another  settlement,  pointed  out  by  the  na- 
tives the  day  before,  and  named  Nischpaz,  from  the  name 
of  a  rivulet,  at  the  mouth  of  which  it  is  situated,  and 
where  the  crew  were  received  by  a  great  mmiber  of  Kuri- 
lians  and  Japanese.  The  latter  resided  here  only  for  the 
purpose  of  collecting  the  duties  on  the  merchandise  sold  bv 
the  Kuriliaus  to  the  subjects  of  .Japan.  They  informed 
them  that  at  the  southern  extremity  of  tiie  island  there  was 
a  spacious  and  secure  harbour  named  Atkis"}:;  but  as  the 
approach   to  it   was   dangerous   on  account   of  numerous 

*  In  t'lr  best  Russian  mnps  it  is  c:il!t'd  At'y/>u  or  Alorku. 

*■   Th  it  is  the  Tslaiul  of  M^rm.Hi 

\  Atkib  lies  \i\\  t.ie  n-jiili-ea!:!  coast  of  t!ic  island. 
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shoals  and  two  reefs  of  sunken  rocks  at  the  eastern  end  of 
the  island,  they  recommended  another  bay  named  Xiniuro; 
which  being  found  convenient,  they  anchored  in  it  on  the 
9th,  and  made  the  necessary  preparations  for  passing  the 
winter.  At  tiiis  landing-place  they  found  a  very  neat  house 
belonging  to  a  Japanese  custom-house  officer,  together  with 
a  magazine.  The  Japanese  not  only  offered  to  Guild  a  ha- 
bitation for  the  Russians,  but  pron>ised  for  their  greater  se- 
curity to  reside  therewith  his  people  during  the  winter;  a 
eircumstance  which  never  before  took  place,  as  he  was  ac- 
custonied  to  return  about  that  time  to  Matmai.  Matmai, 
which  is  the  residence  of  a  Japanese  governor,  is  situated, 
according  to  the  Japanese  mode  of  reckoning,  at  the  di- 
stance of  300  rih  from  Ximuro. 

On  the  1 2th  of  October  M.  Laxman  dispatched  a  letter 
by  a  Japanese  messenger  to  the  governor  of  Matmai,  to 
announce  his  arrival,  the  object  of  his  voyage,  with  his  in- 
tention of  wintering  there  ;  and  to  request  that  he  would 
communicate  this  information  to  his  government,  and  ob- 
tain from  it  permission  for  him,  in  case  he  should  be  pre- 
vented bv  contrary  winds  in  spring  from  reaching  the  prin- 
cipal landing-place,  to  touch  at  any  other  part  of  the  king- 
dom. 

On  tile  13th  of  December  an  ofncer  brought  to  M.  Lax- 
man  a  note  from  the  governor,  in  which  it  was  stated,  that 
his  letter  had  been  sent  to  Jedo  to  be  submitted  lo  the  de- 
cision of  government.  The  officer,  who  was  a  man  of  great 
politeness,  requested  some  of  the  charts  which  he  saw  in 
the  ship,  in  order  that  he  might  copy  them,  which  he  did 
with  wonderful  precision,  by  means  of  transparent  paper 
placed  over  them.  He  also  showed  two  charts  of  Matmai, 
Jedo,  and  the  island  FCarop,  lying  to  the  north-west,  which 
were  exceedingly  well  executed.  The  i^land  of  Karop  is 
subject  to  the  governor  of  Matmai.  The  tribute  paid  by 
the  inhabitants  consists  of  dried  fish,  train  oil,  dried  mush- 
rooms, and  a  small  quantity  of  fox  skins :  they  trade 
chiefly  with  the  Corcans,  from  whom  thev  arc  separated 
only  oy  a  strait  of  about  fourteen  versts  in  breadth.  The 
articles  they  receive  froni  these  people  are,  coral  and  C'hi- 
ncse  stuffs  of  every  kind,  for  which  they  give  in  exchange 
the  skins  <.)f  sables,  foxes,  and  wild  goats. 

On  the  29lh  two  ei\il  officers  arrived  from  Matmai,  in- 
duced, as  they  pretended,  by  mere  curiosity;  but  it  was 
soon  discovered  that  they  were  spies.  The  Japanese  in  ge- 
neral, and  these  two  in  particular,  showed  a  great  desire  for 
acquiring  knowledge  :  thev  not  onlv  took   drawings  of  all 
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the  Instruments  and  utensils  \vliich  the  Russians  showed 
them,  but  made  a  great  many  models,  in  the  construction 
of  which  they  displayed  much  ingenuity  :  the  objects, 
however,  for  \\  hich  they  seemed  to  have  the  greatest  fond- 
ness were  charts  and  plans. 

The  Japanese  divide  their  common  year  into  twelve,  and 
every  leap  vear  into  thirteen  months*;  the  first  and  fif- 
teenth days  of  each  month  are  for  the  most  part  holidays  f. 
On  the  evening;  before  new-year's  day  they  perform  a  great 
many  ceremonies,  and  decorate  their  idols  and  houses 
with  ribbons,  lights,  &c.  The  compliments  of  the  new 
year  are  punctually  observed,  and  in  general  the  first  month 
df  every  year  is  spent  in  idleness  and  salutations  J.  The 
age  of  a  child  is  not  reckoned  from  the  day  on  which  it 
comes  into  the  world,  but  from  the  first  day  of  the  year  in 
which  it  is  born.  To  point  out  the  lapse  of  time,  they  use, 
instead  of  clocks,  matches  made  of  twisted  rope-yarn,  di- 
vided by  means  of  knots  into  a  certain  number  of  intervals 
accurately  meahured.  These  matches  are  kindled,  and  as 
the  divisions  burn  they  indicate  the  hours.  In  all  the 
towns  there  are  watchmen  who  announce  the  hours  pointed 
out  in  this  manner,  by  striking  upon  bells.  They  admit 
twelve  celestial  signs  as  we  do;  and  these,  as  well  as  the 
whole  of  their  kalendar,  are  as  old  as  Nin-Oo,  one  of  their 
first  rulers,  who  lived  about  660  years  before  the  birth  of 
Christ  §:  the  same  prince  laid  the  foundation  of  the  pre- 
sent political  constitution  of  the  country,  and  estabhshed 
the  greater  part  of  the  laws  by  which  it  is  governed. 

The  Japanese  ships  are  ill  calculated  for  endurine:  storms 
at  sea,  because  the  stern  is  entirely  open,  and  for  this  reason 
they  always  keep  close  in  with  the  shore;  the  under-part 
of  the  keel,  the  joinings,  and  all  the  seams  of  one  of  these 
ships  which  lay  at  Nimuro,  along  with  the  Russian  vessel, 
were  sheathed  with  copper.  It  had  only  one  mast,  and  a 
very  large  sail  of  double  cotton  cloth ;  the  breadths  of 
which,  instead  of  being  sewed,  were  lashed  together  with 
a  piece  of  twine.  The  advantage  of  this  method  of  uniting 
the  pieces  is,  that  when  storms  take  place,  and  the  sail  can- 
not be  soon  enough  furled,  the  wind  tears  asunder  the  la- 
cing, and,  passing  through  the  seams,  does  not  exercise  so 
much  force  on  the  sail. 

When  a  Japanese  of  distinction  dies  at  a  distance  from 


*  See  the  Gprman  edition  of  Kempfer,  vol.  i.  p.  182. 

+  Ktnu'Ur,  vol.  i.  p.  267.  ^  Kempftr,  vol.  i,  p.  269. 

§  Kempfer,  vol.  i.  p.  li^o. 
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his  home,  which  was  the  case  wliilc  the  Russians  lay  at 
Ninuiro,  he  is  buried  on  the  spot  wuh  great  ceremony  ;  but 
the  hair  of  his  head,  his  beard,  and  his  favourite  pipe  are 
sent  to  his  relations,  who  inter  them  wiiii  the  same  cere- 
monies as  they  would  do  the  body. 

The  neighbourhood  of  Nimuro  produces  a  great  number 
of  trees  and  plants,  which  belong  to  a  variety  of  climates. 
Along  with  the  pine  and  larch  arc  seen  the  vines  of  the 
south,  the  chestnut  tree,  plum  tree,  and  other  tender  vege- 
tables, such  as  wild  a-paragus,  which  requires  warmth. 
There  are  also  three  volcanoes  on  the  island  ;  one  of  them 
has  in  the  middle  of  its  declivity  several  warm  springs,  the 
medicinal  quality  of  which  in  various  diseases  is  much  ex- 
tolled by  the  Japanese.  , 

Respecting  the  Kurilians,  the  proper  natives  of  the  island, 
M.  Laxman,  notwithstanding  all  the  trouble  he  took,  \\'as 
not  able  to  procure  any  certain  inioruuitlon,  because  thfy 
were  narrowly  watched  by  the  Japanese,  who  endeavour  to 
prevent  them  from  having  any  intercourse  with  strangers. 
They  are  entirely  slaves  to  the  Japanese,  who  employ  them 
for  all  laborious  and  mean  occupations ;  they  even  would 
not  venture  toaccipt  the 'small  presents  offered  them  for 
the  service  they  had  rendered  to  tiie  Russians  bv  order  of 
the  Japanese.  Besides  the  maize  and  the  rice  which  they 
receive  from  Japan,  their  food  consists  of  lish,  mush- 
rooms, wild  rov)ts,  and  the  flesh  of  a  kind  of  antelope 
found  in  the  island.  They  feed  also  dogs,  the  fiish  of 
which  they  cat,  and  consider  it  as  delicious  nourishment. 

The  Kurilians  supply  the  Jajjanese  with  dried  lish  of 
every  kind,  seal's  blubber,  walrus  and  i\<\\  oil,  beaver, 
otter,  sable,  fox  and  bear  skins,  but  particularly  hears' tails, 
for  which  the  Japanese  pay  a  very  dear  price.  The  princi- 
pal trading  places  are  the  iGth,  17th,  16th,  and  jgth 
islands,  to  which  a  Hot  ilia,  consisting  of  more  than  300 
laidars  or  Kurili;ui  boats,  proceeds  every  year  about  the 
middle  of  March,  and  after  they  have  transacted  their  bu- 
siness return  again  about  the  end  of  ^hly. 

The  rest  of  the  Japane^c  trade,  as  is  well  known,  is  exclusively 
in  the  hands  of  the  Dutch,  who,  as  one  of  the  principal  men 
among  the  Japanese  told  the  Rus.-ian  interpre'cr  in  confi- 
dence, use  every  posMble  means  to  blacken  the  character  of 
all  other  nations,  and  particularly  of  the  Ru>sians.  The  go- 
vernment, however,  nolwithstandinii  the  continual  maclii- 
iiations  of  the  Dutch,  begin  aheadv  to  see,  that  a  trade  to 
Ru??ia  would  be  much  more  advantageous  than  that  with 
the  DLitchj  who  bring  them  from  a  great  distance  those  ar- 
ticles 
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tides  which  they  could  obtain  much  nearer  and  muca 
better  Ironi  the  Russians. 

On  the  '29th  of  April  1793  a  numerous  embassy  arrived 
at  Nimuvc),  from  .Tedo  and  Matmai.  The  whole  suite  con- 
sisted of  sixty  Japanese  and  a  hundred  and  Hftv  Kurilians; 
the  latter  of  whom  were  employed  as  an  escort  and  porters. 
Next  day  the  Russians  were  invited  to  an  audience,  and  re- 
ceived in  a  large  hail,  which  was  formed  of  all  the  apart- 
ments of  the  house  by  removing  the  paper  screens  or  parti- 
tions usual  in  Japan  ;  and  where  they  were  entertained  with 
tea,  cakes,  and  a  kind  of  wine  called  sakki,  which  the  Ja- 
panese extract  from  rice.  The  senior  then  read  the  impe- 
rial answer  to  the  k  tter  sent  to  Jcdo,  by  which,  instead  of 
llie  requested  permission,  the  Russians  were  allowed  only  to 
proceed  bv  land  under  an  escort  to  Matmai,  in  order  to  dc- 
l:*'er  the  Japanese  whom  they  had  brought  with  them.  As 
this  declaration,  however,  did  not  correspond  with  the  ob- 
ject of  the  voyage,  M.  Laxman  declined  the  proposal  ;  and 
till  the  end  of  5lay  the  Japanese  otncers  used  every  means 
in  their  power  to  prevent  the  Russians  from  proceeding  fur- 
ther with  their  vessel.  But  M.  Laxman,  tired  of  the  long 
delay,  having  at  length  declared  4liat  he  would  continue  his 
vovayrcto  Chakodasche,  asbeine;the  nearest  harbour  of  Mat- 
mai,  they  resolved  to  accompany  him  ;  and  on  the  fourth 
of  Juae  he  sailed  from  the  harbour  attended  by  two  Japa- 
nese vessels. 

Ou  the  17th  they  passed  the  small  island  of  Yururi,  in 
the  neighbourhood  of  Nim.uro,  at  which  the  two  Japanese 
thips,  which  had  found  a  nmch  shorter  but  a  very  danger- 
ous route  through  two  exceedingly  narrow  and  crooked 
channels,  had  already  landed  in  order  to  wait  for  their  ar- 
rival. 

On  the  23d  they  sailed  along  another  small  island,  Ki- 
dab,  which  had  a  small  bay  exceedingly  convenient  for  an- 
choring. 

On  the  24th  they  anchored  opposite  to  Atkis,  in  ten  fa- 
thoms water.  This  harbour  is  deep,  and  sufficiently  con- 
venient and  capacious  for  large  vessels  ;  it  is  entirely  sur- 
rounded bv  hills  covered  with  bushes,  and  sheltered  fron> 
cverv  wind.  J3esides  the  native  Kurdlans  settled  in  the 
iivi"hb(Hnhood,  there  resides  here  a  Japanese  cuetom-housc 
officer. 

On  the  4th  of  July  the  vessel  arrived   in  the  harbour  of 

Chakoda«;che,  and  came  to  anchor.     The  datgvan  or  com- 

)nander  of  the  town  immediately  made  his  ap])carance,  and 

wit!)  great  politeness  oHercd  to  assist  the  Russians  in  what- 

I  ever 
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ever  thcv  might  want.  Ecsldcs  a  guanJ,  which  was  rc- 
(]uestcd  to  re?train  the  curiosity  ot  tlie  popiilace,  who 
throti'Tfcl  around  iheni,  he  dispatched  thirty  boats  manned 
chiefly  with  Kurilians,  by  whose  assistance,  as  it  was  then 
cahu,  the  vessel  was  towed  into  the  harbour. 

In  consequence  of  an  invitation,  the  otTicers  went  on 
shore  in  the  at'tcrnoon  to  refresh  themselves,  after  the  fa- 
tijiucs  of  their  vova<TC,  in  the  baths  of  the  daitrvan.  M. 
Laxman  and  liis  suite  were  received  on  the  shore  wuh  great 
ceremony  by  thedaigvan  and  principal  persons  of  the  town, 
and  conducted  to  a  building,  over  the  entrance  to  which 
was  affixed  a  board  with  the  inscription  "  Russian  House." 
The  house  was  neatly  furnished,  and  lay  contiguous  to  a 
garden,  in  which  the  wildncss  of  nature  was  imitated  with 
great  art,  by  means  of  mcss,  shells,  and  other  thing.->.  After 
enjoyiniz;  the  refreihn)(nt  of  tlie  bath,  the  Russians  were 
entertained  \\  ith  a  collation,  and  then  conveyed  back  to 
their  vessel  with  the  same  ceremonies. 

On  the  9th  M.  Laxman  paid  a  visit  to  the  north  side  of 
the  harbour  opposite  to  the  town.  On  both  sides  of  the 
road  he  observed  fields  in  a  high  state  of  cultivation,  which 
were  sown  with  wheat,  beans,  flax,  hemp,  and  tobacco. 
In  the  gardens  he  remarked  in  particular,  turnips,  carrots, 
radishes,  beet-root,  common  and  Turkish  beans.  Of  cattle 
he  saw  no  trace,  which  arose,  as  he  conceived,  from  the  .Ja- 
panese not  being  accustomed  to  eat  the  flesh  of  quadru- 
peds. Of  fowls,  they  ketp  only  hens*.  M.  Laxman  re- 
quested leave  to  walk  through  the  town,  but  this  was  abso- 
lutclv  refused. 

The  13th  of  Julv  was  at  Icnctli  fixed  for  their  journey  to 
the  town  of  Matntai,  two  days  before  which  M.  Laxman 
was  again  coudpcted  on  shore  with  great  ceremonv,  and 
spent  the  night  in  the  house  already  mentioned.  Next 
morning  he  received  notice  that  every  thing  was  readv  for 
his  departure  ;  two  covered  chairs,  which  in  their  I'oini  had 
a  great  resemblance  to  those  of  Europe,  were  juovidcd  for 
him  and  the  second  otticcr.  They  were  carried  by  four 
men,  who  every  half-hour  w  ere  relieved  by  others,  and  who 
showed  a  considerable  dexterity  in  changing  places,  even 
on  full  speed,  w  ithout  occasioning  the  least  stoppage.  I'e- 
sides  these  bearers,  each  chair  was  accompanied  by  Tour  do- 
mestics; the  rest  of  the  suite  rode  f)n  horses,  each  of  which 
was  conducted  by  two  men;  so  th.at  tlu- wliole  train  con- 
fisted  f)f  45()  persons  f.     The  road  ])a>scd  through  the  I'ol- 

*    K.cnt[.fcr,  vol.  i.  p.  141,  145. 
t  K(.m|)fci,  vol.  u.  p.  144  '<-  .51. 

lowing 
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lowing  towns  and  villages  :  Moiatschi,  Nikona,  Schir- 
Icudschi,  Fuguschima,  Yuschaga,  Refige,  and  Ossaniarussa, 
which  was  the  last  station  before  they  arrived  at  Matinai. 
In  each  of  these  places  a  house  was  prepared  for  the  Rus- 
sians, and  was  furnished  with  the  before-mentioned  inscrip- 
tion. 

At  Ossamarussa  the  cavalcade  was  joined  by  a  guard  of 
fiOO  men,  in  the  midst  of  whom  the  Russians  were  con- 
ducted into  the  town.  The  houses  were  all  thrown  open, 
and  hung  with  carpets;  they  seemed  to  be  full  of  people, 
but  not  a  single  person  was  to  be  seen  in  the  streets,  except 
the  police  officers,  who  were  armed  with  spears,  and  posted 
at  all  the  corners  and  crossings.  Before  the  house  destined 
for  the  residence  of  the  Russians  stood  a  guard  of  120 
men,  one  half  of  whom  were  armed  with  bows  and  arrows; 
the  other  with  muskets  without  locks,  and  lighted  matches. 
The  house  was  completely  fitted  up  in  the  European  man- 
ner, with  tables,  chairs,  and  other  furniture;  and  behind  it 
lav  a  garden,  on  the  wall  of  which,  though  of  considerable 
height,  a  kind  of  railing  was  erected,  hung  with  blue  and 
whue  striped  cotton  cloth,  to  prevent  the  Russians  from 
having  any  view  of  the  town.  Towards  evening  two  masters 
of  the  ceremonies  appeared,  in  order  to  make  known  to 
M.  Laxman  the  manner  in  which  he  was  to  have  his  first 
audience,  and  the  regulations  to  be  observed  on  that  occa- 
sion. They  proposed  that,  agreeably  to  their  manners,  he 
should  present  himself  barefooted,  creeping  on  his  belly, 
,ind  that  he  should  then  speak,  lying  on  his  right  side,  or  in 
a  kneeling  posture;  but  as  M.  Laxman  absolutely  refused 
to  comply  with  this  ceremonial,  and  proposed  the  Euro- 
pean mode  as  much  more  convenient,  they  at  length  con- 
sented. 

In  consequence  of  this  agreement  the  Russians  next  day 
were  conducted  to  the  house  destined  for  the  audience, 
which  was  situated  on  the  summit  of  an  eminence,  so  steep 
that  it  was  necessary  to  ascend  to  it  by  a  flight  of  steps. 
The  emperor's  deputies  were  sitting  in  a  large  hall,  in  a  se- 
micircle, and  had  over  their  dresses  of  ceremony  mantles 
of  white  satin  ;  their  heads  also  were  covered  with  large 
black  lackered  caps.  As  soon  as  the  Russians  were  seated 
the  senior  deputy  pulkd  out  a  letter,  and  read  in  substance 
as  follows: — "  We  have  received  the  letter  of  governor 
Piel,  together  with  a  Japanese  translation,  which  informs  us 
of  your  mission,  the  delivery  of  our  people,  and  other 
matters,  but  the  translation  is  so  bad  that  we  cannot  make 
sense  of  it;  and  as  it  is  impossible  for  us,  on  this  account, 

to 
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to  come  to  any  decision,  we  return  your  letter."  A  do- 
mestic then  crawled  forwards,  half  kneeling  and  half  pro- 
strate, and,  having  received  the  letter  in  that  jjosition, 
handed  it  to  M.  Laxman.  To  make  up  in  some  measure 
for  this  disappointment,  the  senior  ordered  the  screen  to- 
wards the  garden  to  be  drawn  aside,  and  showed  him  a 
hundred  bags  of  rice  lying  in  a  heap,  which  were  destined 
for  him  as  a  present;  a  paper  was  then  delivered  to  him, 
for  the  receipt  and  safe  delivery  of  which  to  the  Russian 
government  he  was  obliged  to  give  one  in  return.  After 
this  he  was  conducted  into  an  adjoining  apartment,  where 
various  refreshments  were  served  up ;  and  on  the  collation 
being  ended  he  returned  to  a  second  conference  in  the  hall 
of  audience.  M.  Laxman  was  now  permitted  to  make 
known  verbally  the  object  of  his  mission,  which  he  accor- 
dingly did  ;  and  in  a  \er\'  long  speech  stated  to  the  depu- 
ties, that  by  an  order  from  his  court  he  had  been  commis- 
sioned not  only  to  carry  home  some  .Japanese  subjects  who 
had  been  wrecked  on  the  Russian  coast,  but  to  convey  them 
to  Jcdo-Koda  the  capital,  that  he  might  thus  have  an  op- 
portunity of  expressing  to  his  Japanese  majesty  the  friendly 
sentiments  of  the  empress  of  Russia,  and  her  desire  of  en- 
tering into  a  closer  and  more  intimate  intercourse  with  the 
Japanese  goveniment.  fie  concluded  with  proposing  a 
journey  to  Jedo,  and  requcsttd  the  advice  and  assistance  of 
the  deputies  to  enable  him  to  carry  his  design  into  execu- 
tion. The  answer  to  this  proposal  was  exceedingly  short; 
the  substance  of  it  was:  That  according  to  the  fundamental 
laws  of  the  empire  no  strangers  could  be  permitted  to  visit 
Jedo;  and  that  M.  Laxman  had  en)f)yed  the  same  advan- 
tage as  if  he  had  seen  \\\i'  emperor,  as  he  had  spoken  to  his 
deputies.  They  also  desired  that  M.  Laxman  would  make 
preparations  for  quitting  as  soon  as  possible  with  his  ship 
the  harbour  of  Chakodasche  ;  and  that  he  would  either  re- 
turn to  Russia,  or  proceed  to  Yedomo,  which  was  the  place 
originally  destined  for  his  landing,  'i'he  deputies  then  re- 
tired, and  the  Rus^iins  were  conducted  with  the  sa.me  ce- 
remonies back  to  their  habitation,  where  they  found  a  great 
number  of  presents  provided  for  them  by  order  of  the  em- 
peror, and  of  the  governor  (»f  Matmai.  M.  Laxman,  desi- 
rous of  testifying  his  gratitude  to  the  latter,  by  giving  some 
presents  in  return,  requested  that  he  might  have  the  honour 
of  wailing  upon  him  :  but  this  was  refused.  He  was  at  the 
same  time  informed  tliat  the  governor  was  a  child,  an  ex- 
pression by  which  the  Japanese  denote  a  man  of  simplicity; 
and  that  he  was  not  worth  seeing :  ihcy  however  added, 

that 
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that  the  presents  might  be  sent  by  Japanese  messengers; 
which  was  accordingly  done. 

Next  dav  thev  were  waited  upon  by  two  Japanese,  whc 
ofiered  to  assist  the  Russian  interpreters  in  translating  the 
Russian  letter  which  had  been  returned,  and  the  paper  de- 
livered to  M.  Laxman  by  the  deputies.  But  when  the  trans- 
lation ot"  the  Russian  letter  was  ready  the  deputies  refused 
to  receive  it,  because  it  was  not  addressed  to  them  by  name; 
M. Laxman  represented,  that  it  was  impossible  theirnames 
could  be  known  in  Russia,  but  his  remonstrances  produced 
r.o  eflect ;  and  atler  much  trouble  he  obtained  pcrunssion  to 
have  the  letter  read  by  an  interpreter.  The  ansu  cr  he  re- 
ceived was,  that  strangers  could  be  received  only  at  Nan- 
gasaki.  That  the  Russians,  however,  might  in  future  have 
free  access  to  that  harbour  and  town,  they  wrote  a  perm'is- 
siou  on  an  iinpcrial  blank  order,  which  they  had  by  them, 
and  trans-r.itted  it  to  M.  Laxman.  JNL  Laxman  then  en- 
Jeavourcd  to  obtain  leave  to  exchange  some  articles  of  mer- 
chandise, which  two  Russian  merchants  onboard  the  vessel 
had  brought  uith  them  ;  but  this  was  refused. 

On  the  23d  of  .Tuly  IVL  Laxman  had  an  audience  of 
leave,  during  which  he  delivered  the  Japanese  he  had 
brou(iht  with  him,  and  received  a  receipt. 

On  the  25th  he  was  conducted  back  with  the  same  cere- 
mony to  Chakodasche,  and  on  the  road  the  domestics  who 
accompanied  the  suite,  requested  the  Russian  interpreters 
to  ijive  thein  privately,  and  without  the  knowledge  of  ]\L 
Laxman,  a  copv  of  the  letter  which  the  deputies  at  JMatniai 
had  reiused  to  receive  :  this  request  was  readily  complied 
u  ill). 

On  the  1  Ith  of  August  the  Ra^sians  hove  up  their  an- 
^  iior,  and  sailed  frou)  the  road  of  Chakodasche  as  far  as  the 
■L'lst  Kurile  Isle;  being  accompanied  at  some  dit^tance  by 
tu'o  Japanese  vessels,  who  were,  no  doubt,  ordered  to  ob- 
t^erve  whether  they  attempted  to  land  at  any  place  in  the 
ijeisrhbourhood. 

On  the  IQth  they  discovered  the  summit  of  tlic  IQth  Ku- 
rile Island,  and  entered  the  strait  between  the  18th  and 
i',)th,  in  which,  however,  they  made  little  progress,  in  con- 
tJcqucnre  of  the  weakness  of  the  wind. 

On  the  3d  of  September  they  were  opposite  to  Mori- 
kon,  a  ridge  of  rocks  h.alf  covered  by  water,  which  extend 
uboui  lifteen  vcrsts  from  Ochotzk,  in  a  north-east  direction. 

On  the  8th  they  arrived  in  the  road  of  Ochotzk,  and  on 
the  yth  entered  the  harbour,  after  a  voyage  of  28  days  from 
Matmai. 

4  ^L  Lax.- 
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jM.  Laxuian  concludes  his  journ.il  wiili  tlic  following 
Translation  of  the  paper  transniitlcd  to  him  by  the  Japanese 
government  ; 

^  "  We  permit  one  Russian  ship  to  enter  the  harbour  of 
Nangasaki ;  but  we  at  the  same  time  renew  the  prohibition 
that  no  forcion  ships  can  be  ;idmitted  into  any  other  part  of 
our  kingdonf,  and  that  neither  tlie  Christian  religion,  nor 
auv  sisns  of  it,  can  be  allowed.  W'^c  desire  also,  that  in  all 
tran.-aetions  nothing;  may  be  done  contrary  to  the  laws  of 
our  empire,  and  that  the  regulations  which  we  have  esta- 
blished shall  be  strictiv  t)bsciTcd.  For  this  purpose  the  pre- 
sent writinij;has  been  dehvered  to  M.  Adam  Laxman. 
Done  in  the  town  of  Matmai." 


iJV.  Esperimevts  tr>  aficcrta'in  ifhcthcr  there  exists  avij 
Ajfinitii  Itftwixt  Curt  on  and  Clay,  JAine  (uid  Sllcx,  sc- 
parale/if  or  t/v  Conipoundi  united  uif/i  the  0.r>de  of'  Iron 
forming  Iron  Ores  and  Iron  Stones.  B>i  David  AIushlt, 
Es<].  of'  the  CaUer  Iron-lfork);, 

[Coniinucil  from  p.  aSi.] 

IT.  WING  rigidlv  ascertained  the  metalUc  properties  of  th? 
oxide  <;f  iron  which  was  to  enter  into  the  composition  at 
-everal  artirtcial  mixtures,  1  next  proceeded  to  reduce  it  to 
^  verv  fine  j>owder  and  mix  it  with  dilfcrent  earths. 

Finl  Class 

Consisted  of  6  parts  of  well  dried  Sturbridge  clay, 

4 of  oxide. 

Lip.  I.  oOO  grains  of  this  mixture, 

12^,  or  l-40th  t)f  carbon,  were  fused  tog(  tlier. 
A  minntc  splievulc  of  malleable  iron  was  obtained  whic  I) 
weighed  11  gramsj  equal  to  2-|i'yths  per  cent,  from  the  mix- 
lure. 

Tiie  glass  was  dark  and  rough,  excepting  where  it  ap- 
proached the  neighljourhood  of  the  metallic  mass. 
II.  500  grains  of  mixture, 

i.'.5  of  cari)on,  or  l-COiji. 

nicse  were  intimately  mixed  ;md  {u>ed.      A  neat  button 
of  metal  was  obtained  which  weighed  -IG  grains,  and  ei^i;  d 
to  Mf„lhs  per  cent.  The  gla-s  in  lliis  experiment  was  Uiaie- 
rlilly  .iltered  ;  the  additional  dose  of  carbon  and  the  revival, 
of  a  greater  portion  of  nictal   left  the  glass  of  a  line  black* 
bhinmg  colour,  poi'sciscd  of  a  bcauiiful  lustre  vvlicrc  it  suh-" 

ioundi.d 
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rounded  the  iron.  Its  surface,  however,  was  covered  with 
a  deep  crocus-coloured  \\\va  striated  with  milky  blue  lines. 
In  the  former  cxpcriiTient  a  fraction  more  than  a  grain 
of  nietal  was  obtained  for  each  grain  of  charcoal  ;  in  the 
present  nearly  2  grains  of  soft  malleable  iron  were  obtained. 

III.  500  grains  of  mixture, 

334- of  carbon,  or  l-15th. 

There  resulted  from  tlie  fusion  of  this  mixture  a  very  per- 
fect button  of  malleable  iron,  which  was  found  to  weigh  63 
grains:  produce  in  metal  equal  to  is^^^^ths  per  cent.  The 
glass  in  this  experiment  was  less  black  and  bhining  than  in 
former,  inclining  to  clear  brown  somewhat  transparent.  A 
few  globules  of  metal  had  evidently  deflagrated  upon  the 
surface  of  the  glass. 

IV.  500  grains  of  mixture, 

42  ,  or  nearly  l-i2th  carbon. 

This  mixture  was  exposed  to  a  very  high  heat.  The  cru- 
cible was  shapeless  when  taken  from  the  furnace,  but  the 
contents  were  safe.  The  fusion  was  imperfect.  7"he  clay 
and  charcoal  evidently  fonii  with  the  oxide  a  mixture  very 
infusible,  of  a  rough  spongy  nature,  full  of  bright  globules 
of  metal. 

A  mass  of  malleable  iron  was  found  which  weighed  77 
grains,  equal  to  15-{*^ths  per  cent. 

V.  500  grains  of  mixture, 

50  of  charcoal,  or  1-lOth. 

This  proportion  was  exposed  to  a  similar  heat  with 
fornier,  but  was  found  to  possess  less  evident  marks  of 
fusion.  One  small  globule  of  iron  only  was  found  sepa- 
rated. 

Y[.  500  grains  of  mixture, 

70  ,  or  nearlv  i-7th  of  charcoal. 

This  mixture,  alter  a  similar  exposure,  was  also  found 
nnfused.  A  number  of  minute  silver-coloured  globules 
had  exuded  from  the  surface  of  the  agglutinated  mixture, 
and  a  few  v*  ere  found  carburated  upon  the  surface. 

It  would  appear  therefore  to  result  from  these  experi- 
ments, that  clay  alone,  as  a  mixture,  is  unfavourable  to  the 
operation  of  iron,  seeing  that  the  largest  collected  produce 
did  not  exceed  15fVths  per  cent,  (see  Exp.  IV.)  ;  whereas 
the  proportion  of  iron  contained  in  the  oxide,  had  it  been 
entirely  revived,  would  have  amounted  to  at  least  28  per 
cent. 

To  prove  that  tlie  oxide  contained  no  matter  capable  of 
reviving  iron,  nor  the  clay  which  was  mixed  along  with  it, 
1  look 

3  VII.  300 
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Vir.  300  grains  of  Sturbridge  clay, 
2  )0  oi'  oxide. 

This  mixture  was  fused  into  a  rough  mass  without  any 
appearance  of  glass  or  vitrification.  It  was  carefully  ex- 
amined, but  not  one  particle  of  metal  could  be  found  re- 
vived. 

VIII.  Tliis  was  P>p.  IV,  repeated  with  the  addition  of 
80  grains  of  raw  chalk.  The  result  was  a  very  perfect  fu- 
sion. The  glass  was  of  a  dark  olive  green  colour,  and  co- 
vered a  very  neat  metallic  button,  which  was  found  to  weigh 
J 14  grains,  equal  to  22  /'jths  per  cent.  This  additional  pro- 
duce of  9  j*,ths  percent,  above  what  was  obtained  in  Exp.  IV, 
and  the  perfect  fusion  of  the  mixture,  may  be  solelv  attri- 
buted to  the  addition  of  80  grains  of  chalk.  From  which 
it  may  be  justly  'inferred,  that  although  calcareous  earth 
does  not  appear  to  absorb  crifbon  itself,  yet  it  acts  a  part 
not  less  impcMtant  or  interesting,  by  facilitating  the  unibn 
of  the  metallic  particles  with  the  carbonaceous  matter  in  tlie 
mixture,  and  thus  enlarging  under  the  same  circumstance 
the  metallic  produce. 

IX.  This  experiment  was  performed  with  the  same  pro- 
portion and  quantity  of  mixture  as  Exp.  I ;   only  vitrilied 

f  Siurbridge  clay  was  put  in  place  of  the  same  clay  in  a  raw 
State.  The  result  was  a  very  neat  metallic  spherule  of  iron 
which  weighed  1  2  grains;  equal  to  2-^j7ths  per  cent.  The  ex- 
periment which  more  immediately  corresponds  with  this  is 
Exp.  I;  the  result  of  which  gave  2-?jths  per  cent.  The  diffe- 
rence of  -,*,ths  per  cent,  is  so  small,  that  nothing  certain  can 
be  inferred  from  the  use  of  clay  in  two  stales  so  opposite 
to  each  other. 

A  very  difl'crent  result,  however,  takes  place  when  VVed;'-c- 
wood's  pyrometric  clay  is  used  in  the  mixture. 

X.  VVedgewood's  clay         -          -         300  grains. 
Oxide  ...         200 
Charcoal  -  -         -  12^ 

The  result  was  a  neat  spherule  of  malleable  iron  which 
weighed  11  grains;  equal  to  2 ,',  ths  per  cent.  This  CKpe- 
nment  was  repeated,  and  a  similar  shaped  spherule  of  iron 
oljtained  which  weii^hed  14  grains ;  equal  to  2^"-th3  per  cent. 
These  results  are  nearly  the  same  with  Experiments  I  and 
IX,  where  Sturbridse  clay  was  used. 

XI.  Wedeewood's  clay,  vitririud  in 

a  heal  of  1 70°,       *  -  300  grains. 

Oxide             -            -  -  2<>o  " 

Charcoal            -         *  -  I2y 

Vol.  19.  So.  16.  Sept.  1804.  A  a  The 
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The  fiK^ion  of  this  mixture  afforded  a  fine  metalhc  button 
of  malleable  iron  w  hich  weighed  30  grains  ;  equal  to  C  per 
Cent,  from  the  artificial  compound.  The  same  experiment 
repeated  yielded  a  button  of  iron  which  weighed  28  grains  j 
equal  to  3-j%ths  per  cent. 

Tlu;  extra  quantity  of  iron  revived  in  this  experiment  in 
consequence  of  vitrified  Cornwall  clay,  beyond  what  took 
place  in  Expcrmients  I,  IX,  and  X,  with  the  same  pro- 
portions of  mixture,  cannot  be  satisfactorily  accounted 
for.  It  is  an  important  lesson,  however,  in  so  far  as  it 
manifests  the  peculiar  action  which  even  the  same  earth, 
dit!erently  prepared,  has  upon  the  separation  of  iron  from 
its  ore. 

Recap iiidati 071  of  the  foregoing  Experiments  luith  Oxide 
and  Clay  in  the  Proportion  of  six  of  the  latter  to  four  of 
the  former. 

Exp.  T.    l-40th  of  carbon  yielded  2,^^ths  per  cent. 
II.    l-25th  of  ditto      ' Q-ro^l^s 

III.  l-15th  of  ditto       12-j=',th3 

IV.  1-1 2th  of  ditto       lo^'i^ths 

V.  Mixture  not  fusible. 

VI.  Ditto       ditto. 
VIII.  No.  IV,  fused  by  means  of  80  grains,  chalk  : 
iron  separated  equal  to  22,«yths  per  cent. 

Second  Class 

Consisted  of  C  parts  of  very  pure  sand, 

4  parts  of  the  same  oxide  formerly  used. 

I.  500  grains  of  this  mixture  were  exposed  to  fusion.  The 
mass  of  glass  was  carefully  examined  afterwards  to  ascer- 
tain whether  it  contained  any  revived  metal.  The  glass 
was  dense  and  uniform  in  the  fracture  throughout,  without 
anv  trace  or  vestige  of  metallic  iron. 

II.  aOO  grains  of  mixture, 

12-| of  charcoal,  or  nearly  l-40th. 

■  This  mixture  was  reduced  to  fusion,  and  a  perfect  glass 
obtained  faintly  marked  with  dull  yellow,  but  possessing 
metallic  lustre.  A  minute  irregular  mass  of  malleable  iron 
was  found  separated  which  weighed  7  grains :  equal  to  l-j^jths 
per  cent. 

III.  Mixture         _         -         -         500  grains. 
Charcoal  1 -2.5th,  or         -  20 

The  fusion  of  this  was  productive  of  five  very  perfect 
spherules  of  malleable  iron  w  hich  weighed  37  grains.     Pro- 
duce 
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duce  with  this  small  proportion  of  carbon  X-j-^j^ths  per  cent. 
The  glass  obtained  was  of  a  rusty  yellow  colour  mixed  with 
black  veins :  the  surface  covered  with  brown  vitrified  oxide. 

IV.  500  grains  of  mixture, 

25   of  charcoal,  or  l-20th. 

This  mixture  had  fused  in  a  very  perfect  manner,  and  a 
beautiful  metallic  spherule  obtained  which  weighed  45 
grains  J  equal  to  9  per  cent.  The  quality  was  malleable 
iron  as  soft  as  copper.  The  glass  was  a  curious  heteroge- 
neous mixture  of  vellow  and  vitrified  sand.  In  cooling,  a 
complete  separation  of  the  parts  had  taken  place.  The  iron 
was  found  beneath  the  yellow  glass,  but  a  mixture  of  sili- 
ceous particles  and  oxide  had  formed  a  handsome  cone  over 
all  about  one  inch  in  height. 

V.  500  grains  of  mixture, 

33  of  charcoal,  or  1-1 5th  nearly. 

The  fusion  of  this  mixture  yielded  a  button  of  smooth- 
skinned  malleable  iron  which  weighed  65  grains ;  e<jual  in 
point  of  produce  to  13  percent.  The  mass  of  glass  was 
light  shining  yellow,  surmounted  by  a  thin  stratum  of  oxide 
of  a  purple  brownish  colour. 

This  experiment  was  repeated,  and  a  metallic  button  ob- 
tained which  weighed  63  grains,  or  IS^fijths  per  cent.  The 
result  otherwise  was  the  same. 

VI.  500  grains  of  mixture, 

50  of  charcoal,  or  1-1 0th. 

This  mixture  was  found  unfused  in  a  heat  of  l6o°of 
Wedgewood.  The  particles  of  quartz  remained  pure  as 
when  first  introduced,  but  considerably  rounded  by  the  ac- 
tion of  the  oxide.  The  latter  had  resolved  itself  into  a  dark 
yellow  glass,  which  had  penetrated  in  small  veins  the  mass 
of  some  vitrified  sand. 

Three  detached  masses  of  iron  were  found  which  weighed 
45  grains  ;  or  9  per  cent.  This  experiment  was  repeated  at 
a  higher  heat,  and  apparently  a  greater  quantitv  of  iron  was 
revived;  but  this  was  dispersed  over  the  surface  of  the  un- 
fused matter  in  thousands  of  minute  silvery  gU^bules.  What 
could  be  collected  weighed  62  grains;  equal  to  Ig-j^ths  pcf 
cent. 

VII.    500  grains  of  mixture, 

60  of  chalk, 

50  of  charcoal,  or  1-lOth  the  mixture. 

The  result  of  the  exposure  of  this  mixture  in  a  tempera- 
ture similar  to  the  former  was  a  complete  fusion,  a  very  per- 
'  feet  mass  of  greenish  glass,  and  a  neat  metallic  button  which 
weighed  10 1  grains ;  equal  to  ^O-j-'jths  per  cent. 
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■  By  comparing  the  effects  produced  by  chalk  under  tile 
jfirst  class,  Experiment  VIII,  with  this  it  appears  evident 
that  calcareous  earth  produces  the  same  tacrlity  to  fusion 
when  mixed  with  siliceous  matter  as  with  argillaceous,  anJ 
the  tendency  of  the  iron  to  revive  is  nearly  the  same  in  both. 


LETTER  IV. 

LVT.  On  file  Catoptrical  and  Dioptrical  Instruments  o/* 
the  Antients  :  iritk  Hirds'  respecting  their  Revival,  Re 
invention,  or  IniproLemcnt ,  at  modern  Times. 

DEAR  SIR, 

1.  Agreeably  to  what-  I  promised  in  my  last,  I  proceed 
to  give  a  brief"  account  of  two  memoirs  of  father  Aiat, 
which,  though  not  so  interesting  perhaps  as  that  of  which 
I  gave  a  translation  In  my  last,  tend,  in  a  considerable  de« 
gree,  to  elucidate  the  present  inquiry.  I  shall  endeavour 
to  corroborate  my  author's  statements  with  such  proofs  as 
happen  to  be  within  my  reach  ;  and  shall  conclude  with  a 
concise  recapitulation  of  what  has  been  advanced, 

2.  Abat's  eighth  Recreation  is  "  On.  a  Mirror  of  Emerald^ 
in  which  the  Emperor  Nero  viewed  the  Combats  of  the  Qla- 
diators."  Having  proved,  from  respectable  antient  autho- 
rities, that  Nero,  the  n)ost  detestable  monster  who  had 
then  disgraced  the  name  of  emperor,  was  a  myope,  or  short- 
si""hted,  my  author,  whom  the  reader,  no  doubt,  has  by 
this  time  discovered  to  be  both  learned  and  ingenious,  obr 
serves,  that  in  many  myopes  the  organ  of  vision  is  s,q  de- 
licately s'cnsible  to  the  impression  or  light,  as  to  require  it 
to  be  moderated  before  they  can  see  distinctly ;  that  lor  this 
purpose,  some  myopes  view  distant  objects  through  small 
holes,  in  thin  plates  of  metal  ;  and  liuit  Nero,  in  order  to 
moderate  the  light,  used  a  mirror,  which  myauthor  argucsj 
I  think  with  great  appearance  of  truth,  was  liothing  )Tior« 
than  an  emerald  reduced  to  a  pLme  polished  surface^   ^^  .■  ; 

3.  I  fear  a  detad  of  his  arguments  and  authorities  wouj^ 
be  thought  tedious.  But  1  cannot  omit  a  cuiioOr  fact 
which  he  has  taken  from  bur  countryman  ^//i.y'.s- N'oyage 
to  Hudson's  Bay;  a  work  which,  it  v.Quld  seeju,  is  more 
respected  In  the  Ertpeh  thaji  by  ourselves;  fyr J «iiii4;73iy 
late  excclLiitiriend,  Dr.Hcattie,  \\\  his  Dis£ertati«;ms,  M<>r;ai 
^nd  Critical,  regretting  that  so  good  abook  sUoul<i,^iav(;.beer| 
suffered  to  go  out  of  print  j^  .  Speaking  of  tiie;t^s<^u;ma^ix,  (-1 

' '  o  jj  /^      ■       _        ^         translate 
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trflnslatc  the  French  of  yfbat,  having  nev6r  t'eeh  his  Ehirfish 
original,)  Mr.  Eliis  ?ays :  "  Tiieir  snow  eves,  as  thev  verv 
properly  call  then>,  are  a  proof  ot  their  sagacitv.  They  are 
little  pieces  of"  wood  or  ivory*,  pror-crlv  formed  to  covei^ 
the  organs  of  vision,  and  tied  on  behind  the  head.  They 
bare  two  sHts  of  the  exact  length  of  tlie  q\x^,  but  vcrv  nar- 
row ;  and  they  see  throngh  them  very  distinctly,  and  with- 
out the  lea?t  inconvenience.  This  invention  preserves  thein^ 
irom  snow-blindness,  a  verv  dangerous;  and  painful  n)alady, 
caused  by  the  action  of  the  light  stronalv  reiiocted  from  the 
snow;  especially  in  the  spring,  when  the  sun  is  considera- 
bly elevated  above  the  horizon.  The  use  of  these  eves' 
considerably  strengthens  the  sight;  and  the  Es(|nimanx  are 
so  accustomed  to  then«,  that  when  thev  have  a  mind  to  view 
distant  objects,  they  commonly  use  them  instead  of  spy- 
gla.sses." — Surely  a  more  ingenious  device  never  oriu;inated 
among  any  untutored  tribe.  V  et  I  could  mention  a  modern 
system -uright,  who  is  pleased  to  rank  these  f^squitnaux 
among  the  naiuraliij  inferior  races  of  men,  which  owe  their 
existence  to  his  own  limiutivi.-  imagination.  But  this  is  not 
the  proper  place. 

.  4.  My  author's  ninth  Amusement ,  or  Memoir,  Appears  to 
be  more  interesting  than  the  eighth  ;  or  at  least  it  is  more 
analogous  to   that  v>hich    I    translated   in   njy  last  com- 
munication.    It  is  "  On  the  Antiquity  of  (ilass  Mirrors, 
such  as  we  use  at  present ;  and  on  tlie  l\rfection  of  the' 
metallic  Mirrors,  which  were  in  Use  among  the  Antients.^- 
In  this  memoir,  Abat  ei^dcavours  to  prove  that  several  ah-' 
tient  nations  possessed  abuiidance  of  plane  metallic  njirrorSj^' 
some  of  them  of  a  large  size  ;  and   he  contends   (acrainst* 
Muralori,   in  his  yiiUiq.  Italicce  Medii  /Evi ;   M.  Cani/,  in.' 
a  MS.  paper  which   he  sent  to  the  Acadeniv  of  Gortona  in 
17.i3;   and   Mr.  Nixon,  in   the  London   l^hil.  Trans,  for 
1/38),  that  the  antients  had  the  art  not  ord\mf  caslintr  and 
polishing  glass  plates,  but  of  coating  them  on  theback'with 
metal.    It  would  be  tedious  to  follow  him  through  bis  rea^"* 
sonings  on  this  subject;  but  as  his  authoviiies  nuist  have 
cost  him  veiy  considerable  research,  and  some  of  the  books 
are  scarce,  1  shall  here  insert  them.  it 

5.  "  I.  Metallk' AJiuKOKs. — In  Kxodtis,  rh.  xxxviii'.'* 
V.  8,  we  read  that  BezaUcl  "  made  the  laver  of  brass  axuil 
the  foot  of  it  of  brass,  of  the  looking-glasses,  or  brazen 
glasses,  of  the  women."     (iVliirors  arc  among  the  furniture 

''   No  doubt  the  author  means  by  ivory,   any  kind   of  solid  bone— 
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of  a  Jewish  lady's  tuikt,  as  described  in  the  third  chapter 
oi  Isaiah.) — 2.  Pliny,  lib.  xxxiii.  cap.  9.  says:  "  Optima 
(specula)  apTul  majores  Jiebant  Bnmdusina,  stanno  et  cere 
mixtis.  In  the  time  of  our  foretatliers,  excellent  mirrors 
^yere  made  at  Brundusium,  of  a  mixture  of  tin  and  copper.'* 
The  same  writer  has  these  words :  "  Specula  quoque  ex  eo 
(stanno)  laudatissima,  Brundusii  temperahaniur,  donee  ar- 
genteis  uli  ccepere  et  ancillce.  Hijrhly  praised  mirrors  were 
manufactured  at  Brundusium,  tilf  the  very  maid-servarits 
began  to  use  silver  ones." — 3.  Seneca,  in  his  Natural  Ques- 
tions, book  i.  ch.  )  7,  and  also  in  his  8Sth  epistle,  says, 
that  there  were  mirrors  as  large  as  the  human  body*,  and 
that  they  were  not  thought  suitable  furniture  for  apartments 
unless  they  were  adorned  with  silver,  and  gold,  and  precious 
atones ;  so  that  one  such  mirror  would  cost  a  lady  more 
than  the  national  dowries  formerly  given  to  the  daughters 
qf  great  officers  who  had  fallen  in  battle. — 4.  Mnratori,  in 
his  Thesaur,  hiseript,  class  7.  p.  329,  has  preserved  this 
inscription,  which  proves,  that  the  mirror-makers  were  so 
numerous  as  to  form  a  corporate  society:  "  M.  Ogvlino 
Feroci  ....  tEditvo  ^dis  Concordia  . . .  Collegivm 
, .  .  ..Speculartorvm  ....  Patrono  Optimo.  DD.  . . . . 
Dedicated,  by  the  Company  of  Mirror-makers,  to  their  ex- 
cellent Patron,  Marcus  Ogulinus  Ferox,Warden  of  the  Tem- 
ple of  Concord ." — 3 .  There  are  not  many  mirrors  remaining, 
either  of  the  anticnt  Romans,  or  of  other  nations.  "V  et 
M.  Cailus,  in  his  Reciieil  d'Antiq.  t.  iii.  p.  331,  says,  that 
'5  thei^e  were  sent  him  from  Aries  several  antient  Roman 
mifr>er?>  one  of  them  four  iqches  in  diameter,  which  still 
f^ti^  a  ease  of  the  same  metal,  with  the  greatest  exactness." 
(The  kind  of  metal  is  not  mentioned.) 

II.  "  GL4.SS  Mirrors. — 1.  The  following  words  are 
oit^d  by  Oleaster^  from  Rabbi  Abraham : — "  Mas  end  oni- 
Tiium  inulierum  mam  decorare  faciem,  et  aptare  tiaram, 
slngulo  mane,  in  speatlis  teneis,  aid  vitreis.  It  was  the 
custom  of  all  the  women,  to  adorn  their  face  and  to  adjust 
their  head-dress,  every  morning,  in  brazen  or  glass  mirrors.^* 
Here  Abut  adds,  that  he  might  cite  many  similar  passages 
from  ylndreas  Plaais,  in  his  Lexicon  Biblimn,  and  from 
other  auth6rs.-— 2.  Anthony  of  Padua,  who  died  in  the  year 
■  1)231,  in  a  sermon,  on  the  fifth  Sunday  after  Easter,  cites 
,Sf.  James,  ch.  1.  v.  23  : — r"  If  any  man  be  a  hearer  of  the 
word,  and  not  a  doer,  he  is  like  unto  a  man  beholding  his 
natural  face  in  a  glass,"  or  mirror  3  and  he  adds,  '^  Speculum 

*  See  §  S3  of  the  last  letter. 
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nihil aUudest  qvam.  sul'tilif,s'wmm  vitruin.  A  mirror  is  nothing 
else  than  a  very  thin,  or  fine,  glass." — 3.  l^incent  de  Baur 
laisy  who  flourished  under  the  emperor  Frederic  II.  A.D. 
1240,  in  his  Specidion  Katurule,  lib.  ii.  cap.  78,  says,  that 
*^'  Inter  omnia  melius  est  spea/lum  ex  vitro  et  plumho :  The 
best  mirror  of  all  is  of  glass  and  lead."  For,  says  he,  in  the 
same  chapter,  "  On ando  superfiniditur  plumbum  vitro  calido, 
efficitur  altera  parte  terminatum  valde  radiosuin:  When 
lead  is  poured  on  hot  glass,  a  very  brilliant  surface  is  pro- 
duced on  the  other  side." — 4. The  celebrated  Joh?i  Peckam*, 
archbishop  of  Canterbury,  in  his  Perspcctiia  communisy 
pars  2.  prop.  7,  says  :  '^  Rc/lcxio  est  a  dertso,  quia  densum ; 
propter  quod  specula  consueta  vitrea  sunt  plumlo  ohducta : 
Keflection  is  made  Irom  a  dense  body  because  of  its  density; 
on  which  account  common  glass  mirrors  are  coated  with  lead." 
He  afterwards  adds  :  "  Si  ut  quidam  J'abulantur,  diapha- 
veitas  esset  essentialis  specula,  non  Jierent  specula  de  J'erro 
et  chalyle  a  diopha/icitale  reinotissimis,  nee  etiam  de  mar- 
more  polito;  cujus  tamen  confrarium  videmus:  Jf,  as  some 
leign,  transparency  were  essential  to  mirrors,  they  would 
not  be  made  of  iron  and  steel,  which  are  most  remote  from 
transparencv,  nor  even  of  polished  n)arble ;  of  which,  how- 
ever, we  see  the  contrary." — 5.  My  author  next  quotes  from 
the  y^rs  Magna  of  Raymond  Lnlhj,  who  lived  from  the 
year  1225  to  1315,  the  whole  chapter  De  Specnlo,  which 
is  too  long  and  perplexed  with  school  metaphysics  to  be 
here  inserted.  It  may  suffice  to  observe,  that  the  subject 
of  it  is  mirrors  coated  with  lead. — 6.  S.  Isidore,  of  Seville, 
who  died  A.  D.  636,  in  his  Eti/tnol.  lib.  xvi.  cap.  15,  speak- 
ing of  glass,  says,  "  Neque  est  alia  speculis  uptior  materia : 

*"  I  cannot  but  observe  that,  as  far  as  I  can  find,  A/jat  takes  no  notice 
of  Ro^tr  Ba  on,  the  countryman  and  cotemptjrary  of  Pakani,  or  Pei  cnm\ 
fhough  in  several  parts  of  his  book  he  had  fiir  opportunities  of  doing  so. 
Can  this  neglect  be  any  way  owing  to  the  critique  of  Dr.  S.  '  Certain  it 
■  is,  that  in  Mr.  Bunnyca^tlr-'}  excellent  tianslanon  of  Bojsui'i  Hisl.  Gmtr. 
til s  Mathem.  p.  |f;9,  we  find  this  passage: — "  Roger  Bji  on's  Treatise  on 
Optics  is  particularly  remarkable  for  the  ingenious,  just,  and  at  the  same 
time  new,  idews  it  oilers  on  the  subjects  of  astro;iomical  refraction,  the  ap- 
parent magnitudes  of  objects,  the  extraordinary  size  of  the  ^un  and  mofju 
near  the  horizon,  the  place  of  spherical  fc  ci,  &lc.  Some  English  writers, 
a  little  too  much  prejudiced  in  favour  of  their  countryman,  have  fancied 
that  they  discovered  in  this  treatise  that  the  author  knew  the  use  of 
spectacles,  and  even  of  the  telescope:  but  Mr.  S.,  an  Englishman  of 
more  impartiality,  and  an  irrcfragible  judge,  his  controverted  this  opi- 
nion by  an  accurate  and  critical  discussion  of  the  passages  that  gave  lise 
to  if,''  Tioe%  r\(yx  Rogrr  Bi icon  5  fan)e  gain  more  by  the  just  conimtnda- 
tion  of  the  Itarncd  Frenchman,  than  it  loses  by  the  hype. criticism  of  ilie 
learned  Englishman  J — Jrar.sltUor. 

A  a  4  Nor 
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Nor  is  any  other  material  fitter  for  mirrors." — Henry  Sfe^ 
p/iens,  in  his  Thesaurus  Linguce  GrcBcce,  article  'id\i-^'>i, 
(of  <^r  belonging  to  glass)  cites  a  pa?sao-e  irom  yUe.rander 
of  AiJirndUhnn,  the  celebrated  commentator  on  Aristotle^ 
v.'ho  lived  towards  the  end  of  the  second  centur)'.  Abat, 
not  having  seen  the  original,  does  not  give  the  passage, 
but  says  that  Stephens  adds,  "  Unde ''( aXivk  Y^aloirrpa.,  apud 
Alexandrum  Apkrod/siufn,  vitrea  specula  :  Hence  the  Hya^ 
Una  Kctoptra  of  Alexander  Aphrodisius,  signifies  glass 
mirroi-s." 

6.  Abat  goes  on  to  state,  that,  in  consnlting  authors 
whose  only  subject  was  the  art  of  making  glass,  such  as 
Antonio  Neri,  Kunckel,  Merret,  Haudicquer  de  Blancoury 
and  Brumr.y  in  his  Latin  poem  De  Arte  Fitraria,  he  has 
not  found  a  single  hint  of  the  time  of  the  invention  of  class 
mirrors ;  although  all  ihese  writers  inquire  into  the  antiquity 
of  glass,  and  the  purposes  to  which  it  ha'^  been  applied,  not 
forgetting  mirrors.  He  says  that  ail  the  books  or  travels, 
geography,  and  history,  he  has  met  with,  which  notice  the 
glass  manufactories  of  Venice,  Germany,  &cc.  are  silent  as 
to  the  time  and  place  of  the  first  establishment  of  such  works. 
Abat  further  observes,  that  ScarabeUi,  in  his  Description  of 
the  Cabinet  of  Settala  or  Septala,  in  Italian,  positively  says 
that  no  author  has  mentioned  who  was  the  inventor  of  glass 
mirrors.  In  short,  my  author  declares,  that,  as  far  as  he 
knows,  no  writer  has  given  the  least  intimation  of  the  time 
when  glass  mirrors  were  invented;  except  Plinj/,  who  (in 
the  words  cited  above,  §  S5,)  says  that  they  were  contrived 
at  Sidon. 

7.  My  learned  author  observes,  that,  from  all  antiquity, 
the  practice  of  coating  copper  with  lead  or  tin  has  been 
used  * ;  and  he  intimates  that  the  follow  ing  tnethod  of  coat- 
ing glass  globes,  which  is  common  in  Germany,  is  so  an- 
tient,  that  no  author  who  describes  it  makes  mention  of  the 
inventor: — '^  Take  equal  parts  of  lead  and  antimony  (the 
stibium  f  of  the  anticnts)  and  melt  them  together.     Blow 

a  glass 

*  Ainsiuorth,  under  the  word  Sia^nnum,  gives  this  quotation  from  Pliny, 
xxxiv.  17.  *^  'Stumuim  illnum  antis  vasis  compescit  itri/giiiis  inus  i  Tin 
overlaid  on  copper  vessels  aliays  the  po'son  of  the  verdigiise."  In  one 
of  the  volumes  of  Dr.  Andenon's  excellent  miscellanv,  Thh.  Bee,  there 
is  a  very  simple  recipe  observed  by  the  Turks  in  tinning  metallic  vessels; 
but  1  cannot  get  the  volume  at  present. — Translator. 

f  I  h-ive  somewhere  met  with  the  folKnving  whimsical,  but  not  im- 
possible, account  of  the  origin  (>i  the  name  Antimony: — Some  monks  liav- 
int;  thrown  out  an  antimomal  preparation,  with  which,  they  had  btcri 
m.ikint;  experiments,  it  iiappentd  to  be  swallowed  by  some  hogs,  along 
With  tlie  kitchen  offais,  and  almost  worked  them  to  death.     Bvit  the 

aninialk 
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a  glass  globe  of  the  size  you  want ;  and,  while  It  is  red  hot, 
pour  into  it  the  niflted  n)i.Ntnrc,  along  wiih  a  bit  oicolo- 
phonv,  or  black  rosin.  Turn  it  gently,  in  all  direction.-,  till 
its  whole  interior  surface  be  coated  over.  Take  it  inwne- 
diateiy  ofFthe  lire,  and  pour  off' what  is  left,  and  keep  it  for 
another  occasion.  Then  with  a  diamond  or  an  asiate  cut 
the  globe  into  as  many  mirrors  as  you  think  proper.  The 
same  thing  may  be  done  with  a  mixture  of  tin  and  anti- 
Biony." 

8.  I  suppose  mv  readers  will  agree  with  my  author,  that 
the  total  Silence  of  history  respecting  the  time  and  place  of 
the  introduction  of  glass  mirrors,  to  which  we  may  add  the 
inventor's  name,  is  one  of  the  strongest  possible  presump- 
tions that  thev  had  their  origin  in  very  remote  antiquity; 
like  the  use  of  iron  and  the  other  common  metals,  alpha- 
betical writing,  the  arithmetical  digits,  and  other  admirable 
and  highly  useful  inventions.  Abut  apj^ears  to  me  to  prove 
satisfactorily,  that  leaded  glass  was  early  used  for  mirrors; 
but  he  has  not  been  able  to  discover  any  direct  evidence  that 
silvered  glass  mirrors  are  equally  antient.  He  onlv  quotes 
Isidore  of  Seville,  Ett/i/iol.  lil>.  xv\.  cap.  18,  where  that 
father  says,  "  Sine  hoc  (argento  vivo)  neqiic  argenium  neque 
tes  vianrari  potest : — Servatur  aiitftrn  nwUm  in  vasis  vitrei'^; 
vayn  cceterat  materias  pcrjhrut.  Without  mercurv  neither 
silver  nor  copper  can  be  overlaid  with  gold. — But  it  is  kept 
best  in  glass  vessels,  for  it  perforates  other  materials." 
jlbat  observes,  that  such  an  opinion  wtniM  induce  people  to 
keep  their  mercurv  in  glass  vessels ;  ih.at  when  mercury 
contains  lead  or  tin  it  adheres,  thongh  not  vcrv  stron'>iv, 
Xp  glass,  and  thu;*  presents  to  the  eye  the  exact  appearance 
of  a  silvered  glass  mirror;  that  P/f/7y*.y  word  excuir/tarerat 
implies,  that  the  Sidonians  had  bestowed  tiiought  and  pains 
on  their  glass  mirror*; ;  and  that  so  s-imple  a  process  as  sil- 
vering them,  could  not  long  escape  such  ingenious  artists'. 
For,  when  tticy  had  once  observed  that  inercun',  mixed 
with  tui  or  lead,  adheres  to  glas*,  it  would  not  be  dilhcult 
lor  them  to  concciv-.',  that  fods  of  these  metals,  well  iinhued 
with  mercury,  wf)uld  have  the  same  property.  In  short, 
says  ALatf  an  ingenious  man,  after  some  attempts,  would 
easily  succeed  in  doing  the  rest;  or,  in  other  words,  would 
discover  the  process  of  silvering  glass  mirrors,  which  ue 
now  practise. 

[To  be  cont'nued.  ] 

animals  growing  afterwnrds  uncommonly  f^r  and  sicck.  rhe  mnnks  tried 
it<;  opciaiiun  iipun  tlicm^clvts,  nnd  suffTcd  scvfrely  by  the  txperiment. 
Hence,  s;iys  my  for^oittn  author,  the  name  Aiuimony,  uiuch  siu'iafict 
An  enemy  10  monki.'—TransIator. 

LVII.  On 
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LVII.    Osteological  Description  of  the  one-horned  Rhino- 
ceros,  by  Cuvier*'. 

jTxs  I  propose  to  publish  a  part  of  the  researches  I  have 
made  to  discover  to  what  species  the  fossil  bones  have  be- 
longed, I  must  first  give  the  osteology  of  some  quadrupeds, 
which,  under  this  point  of  view  have  never  yet  been  de- 
scribed. 

When  Pallas  first  published,  in  the  13th  vol.  of  the  No-, 
vi  Comtnentarii  of  Petersburgh,  an  account  of  the  fossil 
bones  of  the  rhinoceros  found  in  different  parts  of  Siberia, 
he  regretted  that  he  did  not  lind  in  the  work  of  any  natu- 
ralist an  osteolo2;ical  description  of  the  living  rhinoceros, 
and  particularly  of  the  cranium. 

Some  time  after  Camper  had  an  opportunity  of  procur- 
ing a  part  of  Vv'hat  he  wanted  ;  he  transmitted  to  the  Aca- 
den}y  of  Petersburgh  a  description  and  figures  of  the  head 
and  cranium  of  the  two-horned  rhinoceros  of  the  Cape  of 
Good  Hope.  His  memoir  was  inserted  in  the  first  volume 
of  the  Transactions  for  the  year  17  77,  part  ii.  which  was 
not  printed  till  1780. 

This  great  anatomist  had  then  no  knowledge  of  the 
difference  of  the  teeth,  by  which  the  two  species  of  rhino- 
ceros are  characterized  ;  and  as  he  did  not  find  incisors  in 
his  two-horned  species,  he  accused  Parsons,  Linnaeus,  and 
Buffon  of  error,  for  having  ascribed  any  to  the  one-horned 
species. 

But  before  his  memoir  was  printed  he  paid  a  visit  to  Pa- 
ris, and,  having  observed  the  one-horned  rhinoceros  then  in 
the  menagerie  at  V^ersailles,  he  found  its  incisors.  He 
even  procured  the  head  of  a  young  individual  of  this  spe- 
cies, and  had  a  drawing  made  of  the  alveoli.  He  immedi- 
ately sent  an  account  of  all  these  facts  to  Pallas,  that  they 
might  be  printed  along  with  his  memoir. 

He  related  the  same  facts  in  his  Dutch  dissertation  on  the 
one-horned  rhinoceros,  printed  in  1 782,  the  figures  of  which 
were  the  same  as  those  transmitted  to  the  Academy  of  Pe- 
tersburgh. 

These  he  confirmed  in  1/83,  when  he  procured  a  draw- 
infT  of  the  head  of  a  one-horned  rhinoceros  preserved  in 
the  Brilii^h  Museum ;  and  having  obtained  an  older  than 
that  which  he  had  first  in  his  possession,  he  caused  it  to  be 
engraved  by  Vinkeles  in  1787,  vvith  the  old  figure  of  the 
one-horned  rhinoceros,  in  a  superb  folio  plate,  dedicated  to 

•*  From  AunaUs  clu  Miiuiim  National  d'Hiitoire  Naa/rellc,  No-  13. 
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I.  Vandersteege ;  this  plate,  however,  was  never  published, 
but  distributed  among  his  friends.  For  one  of  them  I  was 
indebted  to  the  kindness  of  his  son. 

This  figure  of  the  head  of  the  unicorn  is  imperfect,  as 
the  real  h'gure  of  the  bones  is  still  covered  by  some  liga- 
ments: there  is  one  in  particular  behind  the  orbit,  which 
might  deceive  those  little  acquainted  with  the  subject, 
and  be  considered  as  an  osseous  partition  separating  this 
fossa  from  that  of  the  temples. 

M.  Blumenbach,  however,  has  copied  this  plate  on  a 
small  scaie,  in  his  collection  of  objects  relatmg  to  natural 
history,  No.  7- 

M.  Faujas  also  caused  to  be  delineated  on  a  small  scale, 
by  Mareschal,  the  bones  of  ihc  head  of  an  adult  one-horned 
rhinoceros,  which  is  preserved  in  the  Museum,  and  had  it 
engraved  in  the  10th  plate  of  his  Essais  de  Geologle,  but 
this  figure  is  not  accompanied  by  any  description.  Besides, 
though  very  exact  on  the  whole,  it  is  confused  by  the  ru- 
gosities being  too  strongly  marked  by  the  engraver,  and  the 
sutures  not  being  seen. 

If  to  these  be  added  the  excellent  figures  of  the  lower 
face  of  the  cranium  and  of  the  lower  jaw  of  the  one-horned 
rhinoceros  given  by  M.  Merck,  in  his  third  letter  on  fossil 
bones,  printed  at  Darmstadt  in  1786,  we  shall  have,  I  be- 
lieve, a  complete  catalogue  of  the  materials  hitherto  pub- 
lished in  regard  to  the  osteology  of  this  remarkable  species 
of  (juadruptds  ;  and  it  will  be  seen  that  1  am  not  pre- 
cluded from  resuming  the  sul)ject,  and  treating  it  with  an 
extent  suited  to  its  importance. 

The  ])icces  which  will  serve  a«;  a  basi>  to  my  description 
are  the  beautiful  skeleton  prepared  bvM.  Mertrud,  of  the 
rhinoceros  which  lived  twenty-one  years  in  the  menaaerie 
at  \'"ersailles,  tlic  same  which  was  examined  alive  bv  M. 
Mickel  and  Peter  Camper;  and  the  hesd  of  a  younger  rhi- 
noceros, for  which  our  Museum  is  indebted  to  the  genero- 
sity of  Adrian  Camper,  and  which  served  as  an  original  for 
the  plate  given  by  his  illustrious  father. 

1st,  The  Head. 

What  strikes  most  in  the  form  of  the  head  of  the  rhino- 
ceros, (see  Plate  VII.)  is  the  pyramidal  projection  of  the 
cranium:  the  occipital  bone  forms  the  posterior  face  of  it, 
and  the  temporal  fossae  arc  the  faces  of  the  sides:  the  ob- 
liquely ascending  continuation  of  the  front  is  the  anterior 
face;  and  instead  of  a  point  the  sumnut  is  a  transverse  line. 

The  occipital  ascends  obliquely  from  behind  forwards, 
3  w  hich 
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which- is  peculiar  to  the  rhinoceroSj  and  renders  its  pyramid 
almost  straight.  In  the  hog  even,  which  has  a  pyramid  al- 
most similar,  it  is  inclined  hackwards. 

The  contour  of  the  occipital  is  a  semi-ellipse,  which  be- 
comes broader  towards  its  base,  to  produce  a  projecting 
plate  behind  the  foramen  of  the  ear  and  the  posterior  base 
of  the  zyscomatic  arch. 

The  line  of  the  base  exhibits  at  its  middle  the  condyles, 
and  at  the  sides  the  mastoid  apophyses  pointed  and  hooked : 
in  the  hos;  thcv  are  exactly  under  the  condyles.  Before 
each  of  these  apophyses  is  another  very  large  one,  which 
belongs  to  the  temporal  bone,  and  which  contributes  to  form 
the  articulation  of  the  jaw;  it  prevents  it  from  moving  much 
from  right  to  left,  and  it  corresponds  with  an  indentation 
situated  at  the  interior  extremity  of  the  condyle. 

Between  these  two  apophyses,  but  a  little  more  inwards,  is 
another  short  apophysis,  the  end  of  which  is  hollow,  and 
receives  the  os  styloides. 

The  impressions  of  the  muscles  divide  the  occipital  face 
of  the  four  fossae:  the  anterior  face  of  the  pyramid  de- 
scends, always  becoming  broader  between  the  eyes,  where 
the  post-orbitar  apophyses  of  the  frontal  are  the  most  di- 
stant limits.  The  point  of  the  nose  completes  the  forma- 
tion of-  the  rhomboid,  which  characterizes  the  upper  face 
of  the  whole  cranium.  The  region  between  the  eyes  is 
concave-  in  tie  longitudinal  direction,  and  plane  in  the 
transverse  ;  that  of  the  bones  of  the  nose  becomes  convex 
in  every  direction. 

The  parietals  begin  a  little  before  the  summit  of  the 
pvramid  ;  they  terminate  towards  the  middle  of  the  space 
between  that  ridge  and  the  orbitar  apophyses ;  the  sutures 
analogous  to  the  coronal,  and  the  lamdoid  are  perfectly: 
transverse. 

The  scaly  suture,  or  the  limit  of  the  parietal  and  temporal 
in  the  temporal  fossa,  is  parallel  to  the  direction  of  the  an- 
terior face  of  the  pyramid. 

The  larire  ala  of  the  sphenoid  ascends  only  very  little  in- 
to the  temporal  fossa,  and  this  bone  is  not  articulated  with 
the  parietal. 

.  The  posterior  half  of  the  zygomatic  arch  belongs  to  the 
temporal;  all  the  re^t belongs  to  the  os  jugale  or  the  chcelc 
bone. 

The  direction  of  the  arch  is  like  an  Italic  S,  descending 
obliquely  Irom  behind  forwards  :  its  inferior  edge  is  very 
tliick  in  n)y  adult  individual,  and  projects  considerably  ;  it 
ij>  nuich  less  in  the  young  subject  given  by  M.  (pamper. 

The 


one-horned  Rhinoceros.  353 

•  The  maxillary  bone  advances  under  the  orbit,  and  forms 
there  a  plate  :  there  is  no  apophysis  either  of  the  frontal  or 
the  jugal  to  join  the  zygomatic  arch  to  the  frons^  ami  to 
close  the  orbit  behind. 

.  The  sub-orbitar  foramen  is  small,  longer  than  broad,  and 
jiear  to  the  bottom  of  the  nasal  indentation. 

The  maxillary  bones  form  before  a  projecting  apophysis 
parallel  to  the  bones  of  the  nose,  and  situated  under  them, 
which  articulates  with  the  incisors.  The  idveoli  of  the  in- 
cisors form  together  an  an^le  of  more  than  eiahtv  decrees 
in  the  adidt,  but  which. is  not  sixty  in  the  youuij  individual. 
The  incisor  foramen  is  very  large,  elliptic,  and  not  divided 
into  two  parts. 

The  incisor  bones  have  at  their  upper  edge  a  small  apo- 
physis, and  a  square  plate  which  rises  towards  the  roof, 
formed  bv  the  b(mes  of  the  nose. 

The  latter  are  of  a  size  and  thickness  of  which  there  is 
no  example  iu  other  ([uadrupeds :  they  form  an  arch  which 
inclines  to  the  incisor  b:;ncs,  and  which  supports  the  horn. 
In  my  adult  individual  their  upper  face  is  granulated  like 
the  head  of  a  cauliflower. 

-  Between  them  and  the  incisor  bones  and  that  part  of  the 
maxillary  bones  which  supports  them,  is  that  lar2;e  nasal  in^ 
dentation,  which  on  the  first  view  characterises  the  craniunr 
of  the  rliinoceros.  It  results  from  the  depth  of  lliis  indci,i- 
tation  that  in  this  animal  three  pairs  of  bones,  the  na.sal, 
the  incisors,  and  the  maxillary,  contribute  to  form  the -con- 
tour of  the  external  apertures  of  the  nostrils  ;  while  in  other 
quadrupeds,  the  tapir  excepted,  there  are  only  the  two 
latter.  The  lacrymal  bone  is  small,  and  advances  a  little 
on  the  cheek.  It  has  a  very  broad  lacrymal  canal,  befoje 
which  is  a  small  pointed  apophysis.  •      .      •  •        .  .o- 

The  vomer  is  ossified  only  in  its  most  remote  part,  and 
th<rre  remains  nothing  in  four-fifths  of  its  length  even  in 
my  rhinoceros  full  grovvn,  and  in  which  all  the  sutures 
were  cil^ccd.  'fhis  remark  is  of  great  importance  for  a 
comparison  of  the  living  with  the  fossil  rhinocero.-. 

The  posterior  groove  of  the  palate  is  very  deep,  for  it  ad- 
vances opposite  to  the  fifth  molar  tooth  ;  ihc^utare  whicH 
separates  the  palatine  from  the  m ax illarv"^  bones  corresponds 
to  tJie  interval  between  th',:  fourth  and  fifth  mf)lar  tooth. 

The  pier\goid  apof)hyscs  Are  short  in  the  Inngit-iulinal  di- 
nection,  i)ut  very  hiph  in  the  vertical;  single^  and  only  a 
•Jiitle  foik'.d  toward-,  llje  end.  ;:..-.:,,•..  .  .  ..  .^ 

.The  middle  part  of  the  sphenoid  is  straight,  and  proceeds 
jQQucli  furtlwr  hack  than  its  pterygoid  ala;  its  articulation 
wv*-.!-  \\iik 
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with  tlie  OS  basiliare  of  the  occipital  forms  a  very  sensible 
projection  ;  along  the  middle  of  this  basiliarv  part  is  a  pro- 
jecting ridge,  whch  becomes  broader  and  is  flattened  to* 
wards  the  inferior  edge  of  the  occipital  foramen. 

The  rupes  is  small  and  very  irregular  :  the  foramen  lace- 
rum   is  large,  and  extends  along  the  interior  edge  of  the 
rupes. 
Length  of  the  head  from  the  edges  of  the  occipital 

foramen  to  the  edges  of  the  incisor  bones         -      0*0 
Distance  between  the  most  projecting  part  of  the 

zygoniatic  apophysis  _         -         _         .         0*43 

Height  of  the  occiput  counting  from  the  lower  edge 

of  the  occipital  foramen  -  -  -  -  0*26 
Breadth  betx-^een  the   apophyses  placed  behind  the 

holes  of  the  ears  -----  o*3I 
Breadth  between  the  orbitar  apophyses  of  the  frontal  0*23 
Depth  of  the  nasal  notch  -  -  -  -  0"  1 5 
lis  height  -         -  -         ^         .  0-095 

£To  be  continued.] 


LVIII.  On  the  Antiquity  of  the  Gealic  Language.     B^ 
CuTHBERT  Gordon,  M.D. 

Mr.  Tillock, 

J.F  vou  deem  the  following  observations  on  the  antiquity 
of  the  Gealic  language  not  entirely  foreign  to  the  nature  of 
your  publication,  and  worthy  of  a  place  in  it,  you  will 
oblige  me  by  inserting  them. 

I  am,  &:c, 

CuTHBERT  Gordon. 


TnF.  Gealic  presents  numbers  with  their  names,  which 
no  other  language,  the  antient  Hebrew  only  excepted,  can  do. 
To  know  whv  those  names  are  fixed  to  numbers  we  must 
take  them  in  their  order,  beginning  at  one.  Doing  so  will 
naturally  show  why  they  contain  such  excellent  names,  as 
it  were,  within  themselves ;  and  why  those  names,  in  pre- 
ference to  all  others,  are.  given  to  be  our  numbers,  llieir 
order  runs  thus : 


THE 


O 


h 


W 
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o 


C  ^ 


tJJ J 

"^  J=  J=     « 

^  '^     •- 


^£3    3 


•  n ;.:  '£  2  s 


•    y    (U    " 
*^    •£     >  rT' 

« --2  =  -I 


•  —  J— I  _£   u 

Hi       ••^V       C 


C 


i  S.2  -=  ^'-/5-5 


O      r-      O   _, 


SOQ 


=  •::  }io< 


U 


f— I  o     o  u          >— ' 

^  cj  o  t»  (;j  -^ 

l-"  »^  -C  -C            c/) 

=  :jr  i-  (— ,  <Li  ^  ^ 


..s        rx       «.    n 

ji^  jJ  bO*- 
^    3    E    '-" 

• ;;    ^  "^  -n 

J  -^  2.S 

' ,      r*      ^      3 

^  «^  ^  s 

.2    I  —  o 

t;  x:  "^ 
-^  ^  >  i- 
trjj::  !=^  o 

•7  _2i  _c  o 

.  -    o  ■£    Pi 

--^  p  •=  ^ 


■;=  o 


A    JC 


W 


-Id-   < 


r3 


I         J. 


<6q 


J2 


^''<  <  -5  6 

U  (^  c/:  J-  /C  Q 


5  i  ^      ^ 


~     ■  -:} 


-     .  ^^  to 

■3    <-  15    3    "^    '-• 

U  cA)  (/:  w  /C  Q 


.0  CO   r^  CO   CT»  C 


'-     7"  --^  i- 

■-'  n  >■> 

o  i>  j>  ii 

^  .  ^«  a>  '" 

*-   i>  P  5> 

?i  <^  s  ••> 

V  a,  ^ 


■ffi  «  c  -5 
The 
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By  this  order  of  our  numerals  we  discover  one  of  the 
most  excellent  and  interesting  precepts  that  ever  was  deli- 
vered to  man;  contauiing,  firsi,  an  excitement  to  wonder 
with  amazement  at  the  procedure  of  the  Presence  and  the 
operation  of  t'he  Spirit  in  the  production  of  Light,  calling 
forth  our  graiitude  to  the  Great  Author  for  that  portion  of 
this  Light  or  Kay  of  himself  he  is  pleased  to  endue  us  se- 
verally with  :  and,  secondly,  the  prevention  of  hurt  towards 
our  neighbours ;  whether  by  defamation,  murder,  false 
witnessing,  false  weights  and  measures,  unjust  accounts, 
or  otherwise.  We  are  commanded  to  depart  to  replenish 
the  earth,  and  not  to  prostitute  in  their  own  symbols  those 
great  and  awful  attributes;  he  must  be  most  hardened,  in- 
deed, who,  knowing  the  significations  they  bear,  can  dare 
to  do  it.  Therefore  those  excellent  names,  preferable  to  all 
others,  are  given  to  bc^  our  numbers ;  and  they  are  com- 
prised in  those  numbers,  that  in  all  our  transactions  they 
may  be  as  a  lamp  before  us. 

The  connTianding  number  Dec,  the  others  being  attri- 
butes of  the  Almighty,  evinces  that  those  characters,  though 
commonly  called  Arabic,  are  truly  the  Geaiic's ;  and  in 
fact,  neither  the  Arabians  nor  any  other  nation  until  now 
did  ever  claim  them  ;  nor  could  they,  indeed,  having  no 
title  to  show.  Whatever  the  Jews  may  have  had,  they 
dropped  it  long  since  in  yEgypt. 

The  Gealic  alphabet,  if  not  providentially  preserved  as 
its  numeral  characters  have  been,  is  long  since  lost;  and 
the  following  facts,  handed  down  by  tradition,  may  account 
for  their  being  so. 

The  Magi  (from  the  nominative  plural  Maghi,  Machim, 
or  Maghin;  singular,  iNJai ;  i.e.  l\la-I,  the  goodness  of 
God),  or  expositors  of  the  goodness  of  God,  became  in 
process  of  time,  from  being  esteemed  the  best  and  wisest  of 
men,  to  be  dreaded  as  dangerous  innovators  ;  and  were  ac- 
cordingly suppressed.  Tlie  more  ignorant  vulgar  believed 
that,  by  their  great  knowledyre  in  the  secret  operations  of 
natural  power?,  ihev  could  at  pleasure  transmute  their  own 
bodies  into  those  of  o'tier  animals,  and  in  particular  into 
that  of  the  hare;  and  ironi  this  opinion  conceived  so  deep 
a  prejud.ce  at  thefle-h  of  that  animal  as  to  be  scarcely  worn 
cut  even  at  this  dav.  Manv  of  the  more  common  High- 
iaudtrs  Will  say  tiiat  they  prefer  eating  of  any  other  flesh  to 
that  (^f  the  ghare  :  ?.  e.  the  cut-lip  or  hare.  If  asked  why  ? 
the}'  immediately  retort,  "  Ne  Vaghi"  (the  oblique  case  of 
Maohi),  Is  it  the  Magi,  or  would  I  eat  the  Magi  ?  and  with 
a  serious  countenance  will  add,  that  ten  hares  to  one  aie 

witches 
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witches  or  warlocks.  No  doubt  the  goodness  of  the  Maffi 
made  them  too  communicative  to  the  people,  who  could 
hot  well  comprehend  the  principle--  ot  things  taught  them: 
and  hence  magicians,  witches,  and  warlocks. 

The  Druids  (from  the  nom.  plu.  Druidghi),  or  explorers 
of  the  wisdom  of  God,  succeeded  the  Magi,  and  were  in 
most  instances  the  very  contrasts  of  their  predecessors. 
They  nearly  kept  a  total  silence,  suppressing  all  kinds  of 
literature  except  what  they  themselves  were  pleased  to  teach 
orally ;  and  even  that  was  but  to  the  flower  of  the  people. 
There  was  neither  book  nor  writing  of  any  kind  but  what 
they  eagerly  sought  after;  and,  if  found,  as  eagerly  destroyed. 
In  short,  the  polity  of  the  Gealic  Druids  was  unhappily 
such  as  to  destroy  all  letters  and  characters,  of  whatever  de- 
nomination, within  their  power.  Thus  the  Gealic  alpha- 
bet is  irrecoverably  lost,  if  not  somehow  found  in  the  an- 
tlent  Hebrew  or  in  its  primary  dialects  ;  but  it  is  feared  that 
those  too  are  gone.  The  Jews  were  lotig  captives  in  ^gypt  j 
and  their  language  as  well  as  their  precept  gave  naturally 
way  to  that  of  their  masters;  nor  was  Moses,  while  he  led 
them  in  the  wilderness,  inspired  to  restore  them  the  former 
though  he  was  the  latter,  made  suitable  to  man's  declining 
powers  ;  for  now^  they  nuist  be  commanded  to  do  their  duty, 
whereas  formerly  they  had  the  Precept  to  guide  them,  with 
one  only  command — To  withdraw,  to  replenish  the  earth. 
The  Gealic  numeral  characters  must  have  shared  the  fate  of 
its  alphabet,  had  it  not  been  for  the  extensiv'e  communica- 
tion that,  some  time  or  other  prior  to  the  administration  of 
llie  Druidr^,  its  peo])le  must  have  had  with  other  countries 
out  of  their  influence;  and  their  own  transactions  at  home 
have  kept  their  names  almost  pure. 

Notwithstanding  the  great  change  that  the  Hebrew  must 
have  suffered  during  the  long  captivitv  of  the  Jews  in  ^Egypt, 
yet  the  followino;  names  seem  to  retain  their  antieut  puritv. 
Jf  we  view  them  along  with  the  Gealic,  comparison  will 
•how  the  afiinity  or  relation  they  bear  one  to  another. 


Vol.  19.  No.  76.  Sept.  1804.  B  b  Hebrew. 
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I    Hebrew.         Gealic.  Mutual  Roo  s 


il 

lah 

tod 

lehovah. 


Shiloh. 


r. 


lah.  . .  . 
lod.  . .  . 
lahavah. 


I— ah 

I— od 

I — a — ha — vah. 


Shiloh.  ..  Shi— lo.   . 


iinuh  h  1  ra!isU;iun. 


God  ;  the  Spirit. 
The  God  or  Spirit 

who  anj ;  I  Am. 
The  God  that  Am; 

I  Am  that  I  Am. 
I— The  God  ;  A— 1 

Am;  Ha- -That is; 

Vah — That  was  ; 

The  God  I  Am  ; 

that  is,  and  was. 
Peace  or  good  will  to 

mankind. 


If  we  mav  form  our  judp-ncnt  by  the  ahove  comparison, 
we  will  readily  pronounce  the  anlicnt  Htijrew  and  the  pre- 
sent Gealic  the  same  language  ;  let  us  therefore  prosecute 
the  affinity  a  little  further,  by  taking  a  comparative  view  af 
the  Gealic  Precept  and  the  Hebrew  Decalogue  ;  the  com- 
parison may  still  thro^.v  more  light  upon  this  high  and  in- 
teresting subject. 


The  Gealic  Precept. 

The  fir?t  four  nimibers  of 
the  Precept  excite  our  won- 
der and  amazement  at  the 
august  Presence  and  the 
operation  of  the  Spirit,  de- 
manding our  utmost  adora- 
tion and  gratitude  for  the 
production  of  Light. 

The  fifth  number  shows 
that  the  Light  brought  forth 
by  the  Presence  and  the  Spi- 
rit, is  God  alike,  or  to  be 
alike  deified  ;  Init,  proceed- 
ing from  the  Father  and  the 
Spirit,  is  ever  obedient  to 
their  will. 

The  sixth  number  is  Peace. 

The  seventh  number  shows 
that  the  Light  is  the  Peace 
and  Happiness  of  mankind. 
3 


The  Hehrew  Decalogue. 

The  first  four  command- 
ments are  much  to  the  same 
purpose,  requiring  the  like 
adoration  and  gratitude  for 
the  production  of  the  crea- 
tion. 


The  fifth  commandment 
requires  to  honour  vour  fa- 
ther and  your  mother. 


The  sixth  conmiandment 
requires  not  to  kill. 

The  seventh  command- 
ment requires  not  to  commit 
adultery. 

The 
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The  Gealic  Precept. 

The  eighth  number  shows 
that  the  Li;iht  is  Chanty  or 
universal  Love. 

The  nuith   number  shows 


The  Hebrew  Decalogue. 

The  eighth  commandment 
requires,  not  to  steal. 

The  ninth  commandment 


that   the   Light  is   Innocent     requires  not  to  bear  false  wit- 
as  the  Lamb,  Pure  and  with-     ness  a2;ain5t  our  neitrhbour. 


out  guile. 

The  tenth  number  com- 
mands to  withdraw  or  de- 
part; but  not  to  prostitute 
those  attributes  of  our  Great 
Author  in  their  own  sym- 
bols to  the  hurt  of  our  ncigii  - 
hour  by  coveting  his  goods  is  his. 
or  estate,  Sec. 

The  production  of  the  The  Law  was  given  to 
Light  was  out  of  the  Thick  Moses  out  of  the  midst  of 
Darkness,  through  the  ope-  the  Fire,  of  liie  Cloud,  and 
ration  of  the  Spirit,  by  God.     of  the  Thick  Darkness,   by 

God. 


The  tenth  commandment 
requires  not  to  covet  thy 
neighbour's  wife,  nor  his 
servant,  nor  his  maid,  nor 
his  hoi'.se,  nor  his  ox,  nor 
his    ass,  nor  any  thing  tliat 


The  Precept  is  comprised 
in  Gealic  numbers,  that  wj 
should  be  initiated  in  both 
the  one  and  the  otln^r  at  one 
and  the  same  time,  and  thus 
in  all  our  transactions  be  as 
a  lamp  before  us. 

Our  numbers  arc  ten. 


iSIoses  inculcates  the  Jews 
diligently  to  instruct  their 
children  in  the  words  of  the 
Law;  to  bind  them  as  a  si;:n 
upon  the  hands,  and  ihat 
they  be  as  frontlets  between 
the  eyes. 

Our  commandments  are 
ten. 

The  above  plain  and  cursory  view  puts  the  affinity  of  the 
Gealic  Precept  and  the  Hebrew  Decalogue  in  so  clear  a 
Hght,  that  we  can  discover  no  material  diH'erence,  or  rather, 
indeed,  none  at  all ;  and  therefore  must  conclude  tiiem  to 
he  one  and  the  same  :  which  is  the  greatest  proof  that  pos- 
sibly can  be  given  for  the  auihenticilv  of  the  Precept,  or  for 
the  antiquity  of  the  Gealic  language.  The  word  Gealic,  de- 
rived from  Geal  or  Gial — Reason,  Light,  or  L^ndcrstauding; 
and  Ec  or  Ic — He  has ;  i.  e.  Kationalitv,  is  presumed  to  be 
the  proper  nanie  of  the  primitive  language,  and  not  lh« 
word  Hebrew,  from  Eber,  a  man's  nanu'.  Kber,  indeed, 
and  his  succe>sors  for  a  long  tlitie  after  him,  mav  ii'ive  pre- 
served the  language  in  its  antient  purity;  and,  to  dis'ineuish 
ii  from  the  corrupted  dialects  of  their  cotemporaries,  may 
have  also  given  it  the  name  of  their  predecessor,  Eber,  who 

JB  b  !2  first 
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{irst  had  observed,  perhaps,  the  falling  off  of  the  language^ 
and  endeavoured  to  provide  against  it;  and  hence  called  He- 
berew :  hut  surely  the  word  is  of  too  selilsh  or  confined  a- 
nature  to  be  the  proper  name  of  the  primitive  or  universal 
language,  the  distinguishing  mark  between  the  rational  and 
brute  creation.  Geahc  is  therefore  the  antient  and  real 
name,  carrying  in  its  basom  the  idea  of  Rationality, 


IJXr  Fourth  Letter  from  Dr.  Thornton,  Ltcfiirer  on 
Botany  at  Gf/i/'s  Hospital,  to  iVir»  Arthur  Aikin,  Edi~. 
tor  of  the  Annual-  Review. 

September  i  ^,  1804.. 
SIRj  No,  r,  Hind-street,  Mancliestcr-sqimre. 

X1.AV1NG  skirmished  at  the  out-posts, Ave  come  now  to  the. 
body  of  the  work  itself,  and  the  same  want  of  solidity 
of  criticism  will,  I  trust,  be  shown  here,  as  in  the  other- 
parts. 

The  reviewer  begins  by  declaring  his  total  unacfjuaint- 
ance  with  the  author,  and  very  ])roperly  hopes,  "  that  our*" 
minds  are  free  from  every  improper  bias,  and  as  7ie  shall 
'nothing  extenuate,  so  we  shall  set  down  novght  xxv  maliee ."" 
*'  The" first  section,  of  twelve  pages,"  he  observes,  "  con- 
tains only  the  plan  of  the  work." 

"  The  second  is  devoted  to  aii  explanation  of  the  three 
kin£L"doms  of  nature  ;  and  ■^fanciful  comparison  of  the  great 
fanulies  of  plants,  with  the  diHcrcut  ranks  of  civilized  so- 
ciety, translated  with  little  variation  from  the  Systems  Na- 
turae of  Linnaeus.  The  whole  would  scarcely'have  tilled  tiva 
paoi-es;  hut  X.oswell\\.  to  the  Indk  oi'fonr,  it  is  st//Jf't'df  with 
two  quotations  from  Milton,  whh  a  long  note  from  yl'ri^ 
stotle  and  Cicero,  and  a  pious  address  to  the  Deity  from  Fe- 
mdon;  v.hich  having:,  likeBaycs's  prologues,  an  universal  fit- 
ness, would  do  equally  for  any  part  of  any  system  of  natural 
history,  that  ever  has  been,  or  ever  will  he  published." 

*  There  is  no  e?othm  in  the  writer.  When  reviewing  Dr.  Shaw's 
work,  he  there  says,  "  Such  ive  have  reason  to  bthcve  to  be  the  case. 
In  the  summer  of  1801,  ive  ounel'ves  happened  to  be  at  Inverary  in  the 
hci.^ht  of  the  hen  ing  fishery.''     Page  844. 

\  Applying  the  wQxii  sti'Jfcdxo  any  insertion  from  the  prince  of  poetsv 
iccails  to  mind  the  story  of  a  poor  author,  who,  on  a  Saturday  night, 
took,  as  his  last  resource,  liis  Milton's  Paradise  Lost  to  -^  paivnbrokcr^ 
who  looking  at  the  work  said,  "  Pray,  sir,  where  docs  this  Mr.  iMilton 
live  ■  I  don't  know  nor  never  heard  talk  of  such  a  man.  If  you  liad 
iwought  mc  some  Milton  Ojiten^  I  should  have  then  known ivhat  'value  to 
hive  put  gn  them." 

To 


to  Mr.  ArtJiur  Aikuu  36l 

To  ftiose  unacquainted  with  my  work  it  may  be  necessan- 
to  declare  the  whole  tnuh.  T  open  as  follows  : — My  Title, 
*'  The  Philosophv  of  Botany,"  is  tlie  finest  penmanship  of 
Tonikins,  cny;ra\'ed  bv  Vincent..  Her  most  gracious  Majcstif 
having  condescended  to  sutier  me,  with  permission,  to  de- 
-dicate  to  her  my  work;  facing  the  dedication  is  the  por- 
trait of  her  majesty,  by  Sir  William  Beechy^  R.  A.,  en- 
graved, and  surrounded  bv  angels;  the  masterly  execution  of 
Eailoloz/,!,  R.  A.  Tlien  fcjllows  the  busLof  Linnr^us,  from 
a  painling  in  the  possession  of  Sir  Joseph  Banks,  Bart.  K.  B. 
honoured  bv  yEseulapius,  Flora,  and  Ceres,  with  Cupid; 
by  Opie,  R.  A.  and  Russsel,  R.  A.,  engraved  by  Ridley; 
with  a  description  of  the  emblematic  design  ot  this  pic- 
ture. Then  follows  a  seeondarv  kind  of  dedication  to  the 
most  em  nent  living  botanists,  or  b\it  lately  deceased;  and 
there  now  open  on  the  "  astonished  view"  the  portraits  of 
the  patrons  of  I'otanij  :  the  late  Eai'l  of  Bute,  first  lord  of  the 
treasury  ;  the  right  honourable  Sir. Joseph  Banks,  Bart.  K.  B. 
president  of  the  Royal  Society ;  next  the  pn-siJc/if  and  insfi- 
tutor  of  the  Linnean  Soclefij , professor  of  the  Roijal  bistitutiotiy 
James  Edward  Smith,  M.  D. ;  the  vice-president  (f  the  Lin- 
ncnn  Society,  Ayhner  Bourke  Lambert,  Esq. ;  professors 
of'l'otuvi/  and  k'cturers  in  the  three  principal  British  Univer- 
sities, the  Rev.  Thomas  Martvn,  George  Williams,  JVl.D., 
and  Daniel  liuiherford,  W.  D.  president  of  the  Royal 
Edmbnrgh  College  of  Physicians  ;  professors  of  lot  any  and 
lecturers  of  the  A'atlonal  Institute  at  Paris,  .lean  Baptiste 
Lamarck,  Antoine  de  Jussieu,  and  Des  Fontaines  ;  amateur 
and  prnmoier  of  the  science  of  botany,  Jean  Jacques  Kous- 
seau  ;  poetic  writers  on  the  subji'ct  of  botany,  Erasmus  Dar- 
win, M.  D,,  George  Shaw,  M.D.;  botanic  physiologists. 
Sir  John  Hill,  .\LD.,  Rev.  Stephen  Hales,  Jean  Ingen- 
housz,  Charles  de  Bonnet,  Joseph  Priestley,  LL.  D,,  Ro- 
bert Hooper,  M.D.;  writer  vn  medical  ^o/f/z/y,  William 
Woodville,  M.D.;  historian,  Richard  Puhency,  xVL  D. ; 
fj(rriculturist,  vVrthur  Young,  E^cj.;  voyacrer,  Rev.  Joseph 
'i'ownscnd'*;  with  appft^prialc  vignettes  by  the  most  emi- 
nent 

•  Among;  these  portraits  m-ght  iiave  been  expccred  the  hcnd  of  Dr. 
Aikin;  for  throughout  hit  excellent  work,  Kveni.ngs  at  Home,  are 
jntcr!.pcrse(1  many  very  exctllcnt  Ussons  on  Aotanv.  "  To  m.wke  a  bf)ok 
on  the  subject  of  nitural  history  for  young;  people,"  says  the  reviewer, 
**  an  union  of  {>f/;/ //J  ami  icitnce  is  required,  which  is  r.irely  employed  in 
providing  the  first  rudiments  of  knowlcdu;e  for  the  younp.  VV'e  know 
ofoNLV  ONK  L'VIVG  wRi  r  KR,  who  has  all  the  qualijl  atio'is  ntces< 
xary  for  the  task,  and  is  at  the  sumc  time  accustomed  to  tiK"  cunsideravion 
of  entering  into  the  iinpci  feet  vIlws,  and  suj'pl)  ing  riic  won's  of  the  un- 
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nent  masters.  Besides  these  orisinal  and  fine  portraits,  \vt 
are  promised  bv  the  author  those  of  Grew,  iVIalpighi,  Rav, 
Tournefort,  Vaillant,  two  of  Linnreus  :  one  of  these  from  an 
original  picture  m  his  own  possession;  and  next  succeeds 
his  own  portrait  by  Kussel,  R.  A.  engraved  by  Bartolozzi ; 
the  vignette  by  Loutherbourg.  with  a  plan  of  the  work.. 
And  in  the  second  section  is,  Man  at  his  first  creation  :  a 
subject  whicli  has  called  forth  the  utmost  stretch  of  genius 
of  a  Howard,  R.  A.,  w^ho  at  first  doubted  how  far  he  had 
abilities  to  represent  this  figure  of  Adam  :  and  the  back 
ground  is  by  Reinaglc,  sen.  R.  A.,  to  be  engraved  by  Sharp, 
and  Landseer,  sen.  engraver  to  his  majesty.— I  appeal  to 
every  generous  heart,  whether,  after  an  expense  of  three  thou~ 
smh'l  poimds  for  an  open  hi  g  to  a  work,  which  Dr.  Darwin  was 
*'  delighted  with,"  and  "•  in  which,"  he  said,  "  he  felt  it  an 
honour  to  have  his  portrait  introduced;"  whether,  after  such 
exertions  on  mv  part,  and  such  a  risk  of  fortune,  I  deserve 
to  be  accused  of  ''  stuffing  my  work  with  unadapted  matter 
to  swell  its  bulk  from  tico  to  four  pages."  I  appeal  to  the 
Barbaulds  and  the  Aikins,  themselves  poets,  whether  the 
low  vulgar  expression  '•'  stiiffed"  be  applicable  to  the  grand 
description  of  man,  by  Milton,  at  his  first  creation,  alone 
capable  of  exalting  our  conceptions  to  that  most  astonish- 
ing act  of  the  omnipotent  Creator.  I  appeal  to  the  philo- 
sophic world  respecting  my  quotation  from  Cicero,  who  has 
from  xA-ristotle  also  endeavoured  to  raise  our  minds  to  the 
conception  of  that  act.     And  lastly,  shall  the  pious  prayer 

instructed  mind.  No  one  who  has, read,  and  'zuko  has  r.ot  read?  the 
sketches  of  natural  histt  ry  scattered  throughout  the  little  volumes,  en- 
titled Evi:NiNGS  AT  Home;  or.  The  Juvenile  Budget  orENtu, 
can  be  at  a  loss  to  guess  ivhoinwt  mean.  That  writer's /)/<2/;/  and  rl^'gaiit 
sf\!t:,  and  happy  taUnl  for  familiar  illustration,  would  be  most  beneficially 
cmp!tiyed  in  conducting  the  unpractised  naturalist  through  the  three 
kmgdoms  of  nature,  in  explaining  the  principles  on  which  the  classifica- 
tion of  their  various  pn-rts  has  bten  conducted  ;  wnd  in  selecting  such  de- 
tails as  would  render  the  whole  equally  interesting  and  instructive." 
P.  864  of  Annual  Review,  Arthur  Aikin  editor  I  As  this  perhaps  in- 
tended work  has  not  1'^/  appeared,  Dr.  Aikin  will  forgive  me  for  not 
placing  him  aaiong  iho^e  great  bot  mists  whose  portraits  J  have  presented 
to  the  public  1  again,  as  I  have  often  done,  repeat  that,  in  truth,  I  have 
an  high  sentiment  of  respect  for  Dr.  Aikin;  and  as  supposing  the  name 
of  Aikin  to  stan"p  a  considerable  degree  of  weight  on  any  Review  passed 
under  that  name,  from  chat  cause  alone  I  have  entered  the  lists  with  an  op- 
ponent, whom  otherwise  I  shov.id  have  considered  as  bi.neatb  my  notice. 
As  Dr.  Aikin  is  grouped  next  but  one  to  me  in  t'.ie  print  of  some  of  the 
principal  members  of  the  Bolt-court  Medical  Society,  of  which  his  son 
Mr.  Aikin  is  register,  (but  his  portrait  Dr.  Sims  has  iomchazu  omitted), 
I  could  have  wished  we  had  been  next  to  each  otiier,  and  I  am  suie  ive 
sliDuld  not  have  troubled  the  world  by  (.u:  jarrin^js. 

of 
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of  Fenelon,  the  author  of  Tekmachus,  who  thus  concludes 
his  Survey  of  the  Wonders  of  Creation,  to  rouse  the  sense- 
less spirits  of  a  giddy  world  ta  the  contemplation  of  his 
glory  who  formed  it,  be  aUo  included  in  the  mass  of  dull, 
stupid,  and  unappropriate  matter?  To  \i<  fitness,  not  as 
hooks  CO  mm  on  1 1/  run,  I  appeal  to  every  judge  of  composi- 
tion. Adam  is  supposed,  after  the  wonder  excited  bv  the 
objects  of  creation,  to  begm  to  class  these  in  his  mind,  and 
he  separates  the  three  kingdoms  of  nature :  he  then  dis- 
criminates the  seven  vegetable  tribes,  as  represented  to  us  by 
Linnffius.  This  appeared  to  me  a  proper,  grand,  and  suitable 
opening  to  a  botanic  w(  rk  ;  and,  if  wrong,  might  even 
from  its  *' magnificence"  ha\e  disarmed  theseverity  of  criti- 
cism. But  your  reviewer  is  devoid  of  all  "grandeur  of' con- 
ception" and  of  "  taste;"  and,  had  he  been  placed  as  Adam 
was,  would  have  only  said,  "  All  this  is  very  pretty,  but  I 
want  something  good  to  stnjf^'my  guts  with;"  and  brute- 
like,  after  filling  hisbellv,  would  have  fallen  into  a  profound 
sleep,  and  snored  like  a  hog,  not  caring  about  waking*. 
1  have  the  honour  to  be,  sir. 
Your  obedient  and  much  injured  servant, 
Robert  John  Thornton. 

P.S,  T  would  here  wish  to  apologize  to  the  philosophic 
reader  for  making  him  a  party  in  this  contest:  but  beinjj 
openly  challenged  in  this  magazine  to  vindicate  myseft" 
from  what  are  called  '^  serious  charges,"  brought  against 
me  by  Mr.  Arthur  Aikin's  reviewer;  as  a  public  lecturer, 
^uccessor  to  the  Linnean  Smith,  I  have  esteemed  it  as  a 
tluty  notto  shrink,  when  the  gauntlet  is  thus  publicly  thrown 
down;  or  I  had  contented  myself  with  the  single  letter  "  on 
♦  he  satellite  of  Venus,"  not  willing  to  obtrude  more  on  the 
time  and  patience  of  the  philosoj)hic  world. 

*  How  delKntely  Af^s  Milton  handle  this  subject !  When  he  reprc 
sents  our  first  father  as  falhng  into  aiivft  slumber,  he  ntvenheltss  makes 
liJnti  dieam. 

*' On  a  ?rccn  shadv  b.ink,  profuse  of  flowerg, 
Pensrjt  I  sat  iiic  down  :  ihci t  gentle  sleep 
First  found  mt,  and  with  soft  ojjpression  sciz'd 
My  difiwsed  sciikc      -...-._ 
Tlicn  suddenly  stcod  at  my  head  a  drram^ 
\\  hose  inward   ipparitmn  ^/mly  movd 
J'ly  fancy  to  bcJitvt  \ jet  bad  bung." 
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LX.  Account  of  a  Journey  to  the  Summit  of  Mont  Perdu; 
read  in  the  French  National  Institute  by  C.  Ramond*. 

X  SEVERAL  times  attempted  to  ascend  Mont  Perdu,  but  was 
always  stopped  at  a  little  distance  from  its  sunmiit  by  pre- 
cipices and  an  accumulation  of  ice,  which  it  w  as  impossible 
for  me  to  pass.  I  was,  however,  anxious  to  reach  it,  either 
to  verify,  by  the  help  of  my  barometer,  the  elevation  of 
this  mountain,  which  appears  to  be  the  highest  of  the  Py- 
renees j  or  to  ascertain  the  nature  and  disposition  of  the 
banks  of  which  the  summits  are  formed :  and  thus  to  place 
beyond  all  doubt  one  of  the  most  singular  geological  phae-r 
nomena  ever  observed. 

Of  all  the  faces  of  Mont  Perdu  there  was  only  the  eastern 
declivity  which  afforded  me  any  chance  of  success.  On 
that  side  there  is  a  very  high  defile,  which  the  intrepid 
mountaineers  sometimes  pass  in  order  to  proceed  directly 
from  the  valley  of  Beousse  to  that  of  Fanlo  :  this  is  what  is 
called  the  Col  deNiscle.  I  was  persuaded  that  by  proceeding 
from  this  defile  it  \^ould  not  be  difficult  to  ascend  the  peak 
itself,  if  the  interval  by  which  I  was  separated  from  it  did 
not  conceal  from  me  some  obstacle  which  it  was  impos- 
sible to  surmount.  I  therefore  sent  two  of  my  best  guides 
to  explore  the  way,  and  tollovied  them  myself  four  days 
after.  I  now  found  that  I  was  not  deceived  in  my  opinion, 
and  that  I  had  conjectured  the  real  route  to  Mont  Perdu. 

I  took  my  first  station  at  the  Port  de  Pinede.  In  the  Py-r 
renees  the  name  of  port  or  gate  is  given  to  those  defiles 
which  serve  as  passages  of  communication  between  one 
valley  and  another.  The  latter  is  in  the  Spanish  boun-r- 
daries,  and  is  at  a  considerable  elevation.  According  to  a 
barometrical  observation,  it  i«!  2516  metres,  or  1291  toises ; 
being  98  metres  higher  than  that  of  the  Col  du  Grand 
Saint  Bernard.  The  Port  de  Pinede,  however,  is  far  from 
being  the  most  elevated  passage  of  this  part  of  the  Pyrenees. 

Here  the  Col  de  Niscle  is  seen  opposite  j  but  the  spectator 
is  separated  from  it  by  the  valley  of  Beousse  We  there- 
fore descended,  proceeding  in  an  oblique  direction  towards 
those  enormous  walls  which  sustain  the  lake  of  Mont  Per- 
du and  its  terrace ;  and  we  arrived  at  the  point  where  the 
torrent,  issuing  from  this  lake,  falls  down  in  a  most  awful 

•  From  Aff»ales  (in  Museum  NaiionaU  dHistoire  N(Uurdley  No.  13. 
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cataract  to  the  bottom  of  the  valley.  Here  we  passed  the 
night  in  the  open  air,  surrounded  bv  the  vapour  ot  the  cas- 
cades above  us;  Mont  Perdu  suspended  over  our  heads,  aa 
abyss  below  our  teet,  and  the  storm  growling  every  where 
around  us. 

Our  first  labour  in  the  morning  was  to  ford  the  torrent 
which  discharges  itself  from  the  lake;  its  depth,  i is  great 
rapidity,  and  in  particular  the  coldness  of  the  water,  ren- 
dered this  operation  exceedingly  troublesome.  The  water 
made  the  thermometer  rise  to  only  two  degrees  above  con- 
gelation. 

From  this  place  to  the  top  of  the  Col  de  Niscle  we  expe- 
rienced no  other  difficulty  than  that  which  arose  from  the 
great  inclination  of  the  declivities.  1  ascertained  the  heiuht 
of  this  defile,  and  found  it  to  be  on  a  level  with  the  Port  de 
Pinedc,  and  a  little  more  than  that  of  the  kike. 

The  last  stages  of  Mont  Perdu  appear  to  the  west  of  this 
Alefiie,  and  rise  suddenly  with  an  awfulness  which  an- 
nounces the  avenues  to  the  summit.  Four  or  five  terraces 
piled  one  upon  the  other  form  so  manv  stories,  the  steps  of 
\vhich  are  in  part  covered  with  eternal  snow,  and  ruins, 
uhich  iai  some  measure  facilitate  the  approach  to  these 
walls,  otherwise  inaccessible.  'Ihe  first  of  these  ruins  arc 
very  large  blocks  of  gres  containing  testacea;  aniong  which 
I  found  fragments  of  calcareous  schist,  strongly  stained 
with  argil,  and  interspersed  with  small  polypiers^o  wliich 
I  never  saw  any  analogous,  and  which  seem  to  cop.sti'aite  a 
new  genus.  Pligher  up,  the  ruins  become  smaller;  ana  ihe 
greater  part  of  them  belong  to  a  calcareous  kind  of  stone, 
.compact,  blackish,  and  singularly  fa;t;d.  Bv  being  crushed 
under  our  feet  it  infected  the  air  with  a  nauseous  odvUir, 
which  had  no  similarity  to  any  of  those  called  forth  by  per- 
cussion from  any  of  the  common  hepatic  and  ;ulj)hurcous 
stones. 

We  employed  more  than  an  hour  in  travcrsino-  these im- 
jniense  ruins  ;  and  tliis  part  of  the  journey  {atii:ued  us  vt-rv 
much,  by  the  eHorts  we  were  obliged  to  make  in  cliuibins; 
up  the  ^teep  declivities,  and  in  consecpience  of  the  ujobilitr 
of  the  soil,  which  liad  a  tendency  to  throw  us  towards  the 
precipice. 

At  length  wc  arrived  at  the  upper  terrace,  an<;  fV>\;nd  our- 
selves on  a  band  of  solid  rocks.  This  band  v  .  -  at  first  a 
narrow  ridge  cut  out  like  the  roof  of  a  house;  but  it  (^xa- 
/lually  became  l)rf'adcT,  and  conducted  us  to  a  kind  of  vidley 
or  commencement  of  the  glaciers,  with  which  the  peak  is 
surrounded.     Here  I  found  the  last  rocks  which  I  was  able 

to 
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to  observe,  as  all  the  rest  were  covered  "bv  the  ice  and  the 
snow.  I  here  discovered  a  repetition  of  those  calcareous 
banks  interlarded  with  silex,  which  T  saw  at  the  Port  de  Pi- 
nede.  They  afiect  in  the  like  manner  a  situation  nearly  ver- 
tical, and  a  direction  parallel  to  that  of  the  chain  ;  they 
are  accompanied  with  laminae  of  another  calcareous  stone, 
very  much  charged  with  sand,  and  which  contain  so  great 
a  quantity  of  IciUlcular  tiianisjnals,  that  they  often  seem  to 
be  almost  entirely  formed  of  them. 

When  we  arrived  at  this  terrace  we  were  obliged  to 
ascend  the  glaciers,  by  the  lower  precipices  of  which  I  had 
been  hitherto  stopped;  but  this  time  I  approached  tliem  at 
their  origin,  and  consequently  at  the  place  where  they  have 
the  least  inclination.  The  passase,  however,  was  disagree- 
able and  verv  dangerous:  sometimes  the  surface  was  slip- 
pery, hard,  and  resisted  our  cramp  inms ;  sometimes  we 
sunk  into  the  fresh  snow,  which  had  fallen  on  the  summits 
towards  the  middle  of  July.  Beneath  this  snow  we  felt 
fissures,  where  we  were  every  moment  in  danger  of  being- 
lost.  Other  fissures  were  open,  and  opposed  our  passage ; 
and  we  had  very  nearly  been  stopped  by  the  last,  at  the  di- 
stance of  two  hundred  yards  below  the  sunnnif.  This  fis- 
sure extended  transversally  from  the  commencement  of  the 
glacier  as  far  as  the  precipices  of  the  valley  of  Becusse. 
We  had  no  other  resource  than  to  clear  this  interval  by 
leaping  down  :  we  did  so,  and  succeeded  :  this  was  the  last 
ob>tacle  we  had  to  encounter.  I  measured  the  visible 
depth  of  this  tissvire,  and  found  it  to  be  50  feet;  and  as 
the  point  where  we  passed  corresponded  to  the  convexity 
of  the  mountain,  it  was  evident  that  it  was  the  place  where 
the  glacier  had  the  least  thickness. 

From  this  place  I  beheld  the  summit,  which  before  had 
been  concealed  from  me  by  the  disposition  of  the  declivi- 
ties which  I  had  traversed.  It  appeared  under  the  form  of 
an  obtuse  cone,  covered  w'nh  the  purest  snow.  The  suu 
shone  at  the  tinic  in  full  splendour,  and  the  sky  appeared  of 
a  dark  blue  colour,  so  strongly  tinged  with  green  that  my 
guides  were  struck  with  its  strange  appearance.  The  former 
bbade  has  been  observed  on  all  high  mountains,  but  there  is 
no  instance  of  the  second  ;  and  I  do  not  know  to  what 
cause  this  singular  optical  illusion  is  to  be  ascrii)ed. 

At  a  quarter  past  ele\en  I  reached  the  summit,  and  had 
at  lenoth  the  pleasure  of  seeiny;  the  Pyrenees  at  mv  feet.  I 
inunediately  prepared  my  instruments  for  making  expe- 
riments. A  violent  wind  prevailed  at  east-south-east, 
Vv'hich  rendered  this  operation  very  difficult,  and  which  occa- 
sioned 
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sioned  ?ome  confusion  iu  the  results.  At  noon  I  noted 
down  the  heights  of  the  barometer  and  thermometer.  Tlid 
corresponding  operations  were  made  at  'larbcs :  at  that 
place,  the  barometer,  when  everv  correction  was  made, 
stood  at  27 inches  1--1/  line;  and  the  thermometer, at  €0-50^ 
of  Reaumur.  At  the  summit  of  the  peak  the  barometer 
was  18  inches  11-14  lines;  and  the  therniometer  at  3-50** 
above  the  freezing  i)oint.  {\v.i  height  givcii  by  calculating 
these  observations  is  about  72  meircs,  or  37  toises  btlow 
what  is  given  bv  trigonometrical  observations  ;  but  this  dif- 
ference seems  to  have  arisen  from  the  stormy  state  of  the 
atmosphere:  at  least  T  think,  mystli  authorised  to  infer  so, 
iron)  more  than  Goo  operations  of  the  same  kind,  at  difiTe- 
rent  heights,  w  ith  a  view  to  ascertain  the  nature,  extent, 
and  influence  which  the  different  modifications  of  the  at- 
mosphere have  on  measures  obtained  by  njeans  of  the  baro- 
meter. 

The  peak  is  covered  w  ith  snow  to  its  summit :  this  snow 
is  contmued  tow  ards  the  north,  and  translbrmed  into  an 
inmiense  glacier,  which  descends  hv  stories  to  the  maroin 
of  the  lake;  its  vertical  height  being  about  600  metres. 

On  the  sou'h,  however,  the  face  of  the  peak  is  unco- 
vcrerl ;  but  this  is  occasioned  not  so  much  by  the  action  of 
heat  as  by  its  steepness  :  as  the  snow  cannot  adhere,  it  con- 
tinually tails  down  from  the  top  of  the  mountain  on  a  slope 
six  or  seven  hundred  metres  below,  where  it  Ibrms  a  glacier 
ot  such  extent  as  to  resist  the  direct  and  reverberated  heat 
to  which  it  is  exposed  by  its  situation. 

'ihe  uncovcreil  part  of  the  mountain  did  not  exhibit  to 
me  any  strata  in  their  natural  place:  it  is  an  accunmlation 
of  ruins  divided  by  time,  macerated  by  the  snow,bufieted  by 
the  winds,  and  beaten  by  the  thunder,  of  w  hich  the  greater 
part  bears  impressions.  All  these  ruins  belong  to  the  cal- 
careous kind  of  stones,  compact  and  foetid,  which  arc  here 
in  alternalicm  with  shell  stones.  I  examined  them  with 
an  attention  suited  to  the  importance  given  them  by  their 
situation.  'Ihev  contain  a  small  quantity  of  line  sund,  coals, 
a  little  iron,  and  a  foetid  cadaverous  principle,  ulnch  seems 
to  arise  from  a  bitumen  of  an  animal  origin. 

This  last  conjc  cture  is  certainly  well  justified  bv  the  dread- 
ful destruction  of  the  marine  animals  which  accompanied 
the  formation  of  these  mountains.  This  Icctiditv,  there- 
fore, is  not  exclusively  annexed  to  the  strata  of  niarble 
found  hire.  It  is  observed  on  breaking  gres,  of  which  car- 
bonate of  lime  constitutes  the  smallest  part,  in  the  same 
manner  as  sand  is  found  in  marble^  iu  which  one  might 
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scarcely  suspect  its  existence.  All  these  masses  form  dif- 
ferent sTiixtures  of  similar  matters  :  sand,  lime,  Retid  car- 
bonate, argil,  shells,  united  m  all  possible  proportions,  ac- 
cording to  accidents  which  modified  in  every  point  the  in- 
fluence of  general  causes.  Such  are  the  elements  of  all 
these  strata  and  veins  arranged  here  in  so  capricious  a  nian- 
her,  and  which  succeed  each  other  witli  so  much  irregula- 
rity. 

From  the  top  of  Mont  Perdu  the  eye  beholds,  at  one 
time,  all  this  system  of  similar  mountains  :  it  is  a  long 
series  of  summits  with  upright  strata  arranged  in  the  same 
line,  and  which  divide  the  immense  horizon  of  the  spec- 
tator into  two  parts,  as  different  in  level  as  distinct  by  the 
form  of  the  mountains  with  v.hich  they  are  filled. 

On  the  north,  primitive  mountains  arise,  the  sharp  and 
torn  summits  of  which  are  closely  enchained,  and  form  a 
large  band,  the  elevation  of  which  totally  intercepts  a  view 
of  the  plains  of  France. 

On  the  south  the  spectacle  is  very  different ;  every  thing 
is  suddenly  depressed.  It  is  a  precipice  of  from  a  thousand 
to  eleven  hundred  metres,  the  bottom  of  which  is  the  sum- 
mit of  the  highest  mountains  of  that  part  of  Spain.  None 
of  the  summits  have  S.'jOO  metres  of  absolute  elevation,  and 
they  soon  degenerate  into  low  round  hills,  beyond  which 
opens  an  immense  prospect  of  the  plains  of  Arragon. 

But  what  attracted  my  attention  was  the  aspect  of  that 
southern  band  of  the  Pvrenees,  on  which  I  looked  down  as 
if  from  the  clouds.  It  seemed  to  me  to  be  divided  into  two 
distinct  parts.  The  nearest  to  the  plains  exhibited  to  my 
view  th(jse  long  ridges  and  those  hollow  valleys  v^hich  in 
general  form  the  calcareous  hills  on  the  borders  of  the  large 
chains.  On  the  other  hand,  the  band  which  adheres  to 
Mont  Perdu,  and  which  serves  it  as  a  base,  retained  that 
strange  appearance  which  distinguishes  every  thing  that  be- 
longs to  this  singular  mountain.  It  is  an  injmense  and  long 
plateau,  the  whole  surface  of  which,  seen  from  this  height, 
appears  to  be  nearlv  on  a  level.  Some  paps  only,  and  a  few 
small  hills,  separated  by  broad  but  shallow  valleys,  appear 
on  it.  But  in  the  midst  of  these  superficial  inequalities, 
traced  out  by  antient  currents,  there  are  four  enormous 
crevices  with  sides  exactly  vertical.  'I'hey  proceed  diverging 
from  the  bases  of  the  peak,  and  are  continued  to  the  limits 
of  the  plateau,  the  protuberances  and  valleys  of  which 
ihcy  divide,  and  they  even  intersect  it  itself  to  its  founda- 
tions. Tlicy  absorb  also  the  waters  of  it,  and  conceal  them 
.fcv  thick  forests  observed  in  their  hollows.     These  fissures, 
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which  might  be  supposed  recently  formed,  have  preserved 
so  well  tb.eir  salient  and  re-entering  angles,  that  every  thing 
perfectly  corresponds  on  both  sides — their  sinuosities  and 
undulations — so  that  one  might  think  their  edges,  in  order  to 
\mite,  waii.'^d  oniv  for  a  neu-  effort  of  the  power  which  dis- 
joined them. 

One  niiirht  traverse  these  crevices  v.  ithout  any  advantage, 
were  they  noi  ievn  troni  above.     Their  extent,  their  depth, 
and  the  gigantic  size  of  all  their  proportions,  would  not  al- 
low one  to  conjecture  their  origin  and  nature.    To  approach 
iheni,  one  must  seek  for  the  opening  in  the  Val  de  Broto  or 
of  Fanlo.     They  are  vast  and  majestic  valleys  covered  with 
forests  as  old  as  the  world,  and  which  arc  known  only  to 
some  shepherds  who  conduct  thither  their  migratory  flocks. 
I  spent  two  days  in  that  called  \'al  d'Ordera.     I  never 
saw  any  thing  more  striking  or  extraordinary.     The  soil  is 
a  series  of  terraces,  perfectly  horizontal,  formed   by  banks 
of  gres,  between  w  hich  is  observed  red  gres,  considered  by 
irenlotrists  as  one  of  the  oldest  on  the  globe.     The  torrent 
tails  ni  cascades  so  regular,  that  the  lung  ramp  down  w  hich 
it  pours  seems  to  have  been  formed  by  the  art  of  man.    On 
the  other  hand  rise,  as  far  as  the  eye  can  reach,   the  sides  of 
this  vast  lissnre  disposed  in  stories  of  a  prodigious  height, 
and  of  which  the  steepness,  the  matter,  the  colour  and  join- 
ings excite  so  much  the  idea  of  human  structures,  that  the 
spectator  thinks  he  sees  an  immense  edilice  in  ruins.    From 
the  bottom  of  this  fissure  I  ascended  to  the  plateau.     Its 
elevation  is  CI 30  metres  or  1200  toises   above  the  level  of 
the  sea,  and  the  depth  of  the  llssure  is  900  metres  or  460 
toises  towards  its  middle,  and  I'-lol  metres  or  (343  toises  to- 
wards its  mouth. 

Every  thing  is  secondary  in  these  enormous  masses.  Pud- 
dimr  stones,  gres,  calcareous  and  ioetid  shell-stones,  are 
the  materials;  and  among  the  )narine  bodies  inclosed  in 
them  the  most  predominant  genus  is  that  of  the  numis- 
7nal.i,  w  hich  are  found  every  w  here  in  sneh  prodigious  abun- 
dance, that  it  strikes  with  awe  the  mind  the  best  accus- 
tomed to  the  idea  of  the  grand  devastations  of  nature. 

In  reiiard  to  the  plateau  ilsell',  it  is  a  frightfid  desert. 
Beintr  too  high  to  j)roduce  trees,  it  stilUs  the  small  veireta- 
tion  which  cxi>ts  by  the  mobility  of  tlie  rums  with  which  it 
i^  covered,  ami  scarcelv  are  ilieiv  seun  here  and  there  a  few 
n)cagre  grass-plats.  Tiie  iieiiiius  even  ot  Mont  Perdu  aiv 
not  so  naked  :  as  far  as  the  last  stories  I  found  rare  and 
KUpcrb  plants  ;  and  I  collected,  at  the  distance  of  some 
metres  below  the  ^iununit,  the  cvruafiinn  a/pinurn  and  thti 
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areiia  alpina  in  lull  bloom.  I  never  saw  the  latter  so 
viijoroLiri  and  so  beautiful  as  I  did  at  an  elevation  which  is 
the  greatc>:t,  perhaps,  at  which  parasitic  piants  have  been 
observed  in  the  same  latitude. 

These  organic  beings  were  the  last  I  met  with  on  the  sum- 
mit of  Mont  Perdu.  I  remained  on  it  two  hours;  and  to 
whatever  distance  I  turned  my  eyes  I  observed  no  living 
creature  but  an  ea^ile  which  passed  over  us,  flying  directly 
against  the  wind  with  inconceivable  rapidity  :  in  less  than 
a  minute  we  Icist  sight  of  it. 

We  struggled  against  this  impetuous  wind,  over  which 
an  eagle  triumphed  so  easily,  and  which  made  us  experi- 
ence a  considerable  degree  of  cold.  No  wind  diminishes 
so  speedily  the  sensible  heat  as  the  south  wind,  when  one 
is  exp;)sed  to  its  action  in  the  supeiior  regions  of  the  atmo- 
sphere :  it  derives  this  property  from  its  dryness  and  rapi- 
dity, which  promote  and  hasten  the  evaporation  of  which 
bodies  are  susceptible.  We  were  penetrated  by  it,  though 
the  thermonieter  indicated  a  very  low  temperature.  This 
is  the  only  inconvenience  1  experienced.  We  could  breathe 
without  difhculty  this  air  so  light,  and  which  is  not  suffi- 
cient for  the  rcsijiration  of  many  others.  J  have  more  than 
once  seen  vigorous  persons  obliged  to  stop  at  a  less  height. 
On  the  Col  du  Geant,  where  the  air  was  not  so  highly  ra- 
refied, Saussure  experienced  a  shortness  of  breath  and  un- 
easiness as  soon  as  he  made  the  least  exertion.  Here  nothing 
similar  occurred  ;  the  slate  of  the  pulse  only  indicated  a 
change  independent  of  the  agitation  of  the  journey  :  it  was 
not  calmed  by  rest.  During  the  whole  time  that  we  conti- 
nued on  the  summit  it  remained  small,  ten^e,  and  accele- 
rated in  the  ratio  of  5  to  4.  This  fever,  v.hich  is  nervous, 
announced  the  uneasiness  we  should  have  experienced  at  a 
greater  height ;  but,  according  to  what  we  experienced,  it 
was  attended  with  an  effect  contrary  to  what  a  degree  more 
would  have  produced.  Far  froai  occasioning  dejection,  it 
seemed  to  support  my  strengih  ami  to  rouse  my  spirits.  I 
am  persuaded  t!;at  we  were  often  indebted  to  it  for  that 
anility  of  th.e  limbs,  delicacy  of  sensation,  and  tlights  of 
fancy,  which  instantly  dissipated  our  fatigue  and  apprehen- 
sion of  danger ;  and  we  ought  not,  perhaps,  to  seek  any 
where  else  for  the  secret  causC  of  thai  enthusiasm  found  in 
the  accounts  of  all  tiioac  v.iio  have  ascended  to  extraordinary 
heijihls. 
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LXI.  Account  of  an  A'tirostaiic  P^oyage  performed  hy 
Messrs.  Guv-LrssAC  and  Bior.  Read  in  J  he  Mathe- 
watical  and  Physical  Class  of  the  French  National  Insti- 
tuie,  August  '■27,  1804. 

OiNXE  the  use  of  aerostatic  machines  has  become  easy  and 
sinjple,  philoiophcrs  have  been  desirous  that  they  might  be 
♦'mplovcd  tor  making  observations  which  require  a  great 
elevation  at  a  distiuice  from  terrcstnal  objects.  The  mi- 
nister M.  Chaptal  afforded  a  favourable  opportunity  for  re- 
alizing these  projects  so  useful  to  the  sciences;  and  Messrs. 
BenhoUet  and  Laplace  having  been  pleased  to  interest  them- 
selves in  this  affair,  the  minister  complied  with  their  re- 
quest, and  M.  Guv-Lussac  and  mvseli  -^  offered  to  under- 
take the  expedition.  We  have  performed  our  first  voyage, 
and  we  now  give  an  account  of  it  to  the  class. 

Our  principal  object  was  to  examine  whether  the  mag- 
netic property  experiences  any  appreciable  diminution  on 
removing  from  the  caitii.  Saussure,  according  to  experi- 
ments made  on  tiie  Col  du  Geant,  at  the  height  of  3435 
nutres,  thought  he  could  perceive  a  very  sensible  decreascj^ 
which  he  estimated  at  one-liith.  Some  philosophers  even 
have  announced  tliat  this  property  vanishes  entirely  on 
ascending  from  the  earth  in  an  aerostatic  machine.  As  this 
fact  IS  naturally  connected  with  the  causes  of  magnetism, 
it  was  of  importance  to  clear. up  and  ascertain  the  trutli  of 
it.  At  least,  such  was  the  opinion  of  several  members  of 
the  class,  and  of  the  lUustrious  Saussurc  himself,  who 
strongly  recojumends  this  observation,  to  which  he  several 
times  paid  attention  in  his  excursions  to  the  Alps. 

To  determine  this  question  a  verv  simple  apparatus  is 
sufficient.  Nothing  is  iicccssory  but  a  magnetic  needle, 
suspended  by  a  very  fine  silk  thread.  The  needle  is  turned 
a  little  from  its  niagnetic  mer'dian,  and  suft'ered  to  oseillate. 
The  more  rapid  the  oscillaiions,  the  greaier  the  magneiic 
force.  This  excellent  method  was  invented  by  Ivl.  Boida, 
and  Couh/mb  gave  the  means  of  fstin»ating  the  force  ac- 
corditig  to  the  number  of  oscillalions.  Saussure  employed 
this  apparatus  during  his  excursion  to  the  top  oi  the  Col 
du  Goant.  We  carried  one  of  the  same  kind  with  us  in  our 
balloon.  The  needle  we  employed  had  been  carefully  con- 
strueted  by  that  excelleiit  arli^l  Fortin  ;  and  ( "oulumb  was 
su  kind  ab  to  magnetize  it  himself  by  the  method  of  y£pi- 

•  M.  Biut. 
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nu3.  We  tried  its  magnetic  force  several  times  before  we 
quitted  the  earth.  It  made  twenty  oscillations  in  141  se- 
conds of  the  sexagesimal  division  ;  and,  as  we  obtained  the 
same  result  a  great  number  of  times  without  the  deviation 
of  half  a  second,  it  may  be  considered  as  very  exact.  We 
used  for  our  observations  two  excellent  watches  that  beat  se- 
conds, lent  to  us  bv  an  ingenious  watchmaker,  M,  Lepine. 

Besides  this  apparatus  we  earned  with  us  a  common  va- 
riation compass  and  a  dipping  needle ;  the  former  to  ob- 
serve the  direction  of  the  magnetic  meridian,  and  the  other 
to  determine  .the  variation  in  the  inclination.  These  in- 
strmnents,  much  less  sensible  than  the  preceding,  were 
destined  only  to  point  out  to  us  the  differences  in  case  any 
very  considerable  should  take  place.  That  we  might  obtain 
onlv  comparative  results,  we  placed  all  these  instruments  in 
cur  car  when  we  observed  on  the  earth  the  oscillations  of 
the  first  needle.  No  iron  was  employed  in  the  construction 
of  the  car  or  of  the  machine.  The  only  articles  of  iron  we 
carried  with  us,  a  knife,  a  pair  of  scissars,  and  two  pen-i 
knives,  were  suspended  in  a  basket  below  the  car  at  the  di- 
stance of  from  23  to  30  feet ;  so  that  they  could  have  no 
sensible  influence  on  the  magnetic  virtue. 

Besides  the  principal  object  ot  this  voyage,  we  proposed 
also  to  observe  the  electricity  of  the  air,  or  rather  the  diffe- 
rence in  the  electricity  of  the  different  strata  of  the  atmo- 
sphere. For  this  purpose  we  carried  with  us  metallic  wires 
of  different  lengths,  from  60  to  300  feet.  By  suspending 
these  wires  close  to  the  side  of  our  car  from  the  extremity 
of  a  glass  rod,  we  were  brought  into  communication  with 
the  lower  strata  of  the  atmosphere,  and  enabled  to  call  forth 
their  electricitv.  To  determine  the  nature  of  this  electricity 
we  had  a  small  electrophorus  weakly  charged,  the  resin  of 
which  had  been  rubbed  with  earth  before  we  ascended. 

We  proposed  also  to  bring  back  air  collected  at  a  great 
height.  To  accomplish  this  part  of  our  plan,  we  had  au 
exhausted  glass  balloon  closely  shut,  so  that  to  fill  it  with 
air  nothing  was  necessary  but  to  open  it.  We  were  pro- 
vided also,  as  may  be  readily  conceived,  with  barometers, 
thermometers,  electrometers,  and  hygrometers.  We  had 
likewise  metallic  disks  to  repeat  the  experiments  of  Volta 
in  regard  to  electricity  excited  by  simple  contact;  and  we 
carried  with  us  different  animals,  such  as  frogs,  birds,  and 
insects. 

We  ascended  from  the  garden  of  the  Conservatoire  des 
Arts  on  the  24th  of  August,  at  ten  in  the  morning,  in  the 
presence  of  a  few  iriends.     The  barometer  stood  at  28  in. 
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3  lines;  Reaumur's  thermometer  at  13*2**,  and  the  hyorpo- 
meter  at  80-9'';  consf-quently  very  near  to  the  greatest  de- 
gref  of  humidity.  M.  Conte,  whom  the  minister  of  the 
interior  entrusted  with  the  preparations,  had  taken  every  pos- 
sible care  to  render  our  excursion  successful ;  which  was 
m  realitv  the  case. 

The  first  moments  after  our  ascent  were  not  employed, 
we  confess,  in  making  experiments.  We  could  not  help 
admiring  the  beauty  of  the  surrounding  spectacle.  Our 
slow  and  gradual  ascent  produced  on  us  that  impression  of 
confidericc  which  one  always  experiences  when  abandoned 
to  one's  self  with  secure  means.  We  could  still  hear  the 
encouraging  shouts  of  the  spectators  :  but  we  had  no  need 
of  them  ;  wc  were  perfectly  collected,  and  without  the  least 
imeasincss.  We  enter  into  these  details  only  to  show  that 
Some  reliance  may  be  placed  on  our  observations. 

We  soon  reached  the  clouds.  They  were  like  light  fogs, 
which  occasioned  only  a  weak  sensation  of  humidity.  Our 
balloon  b'.-nig  entirely  distended,  we  opened  the  valve  to 
let  out  the  gas,  and  at  the  same  time  threw  out  ballast  that 
we  might  ascend  higlier.  We  now  found  ourselves  above 
the  clouds,  and  wc  did  not  ^nter  them  again  but  in  de- 
scending:. 

These  clouds,  when  seen  from  above,  appeared  to  us 
blueish,  as  when  viewed  from  the  surface  of  the  earth. 
They  were  all  exactly  at  the  same  elevation;  and  their  upper 
surface,  full  of  small  eminences,  and  undulating,  presented 
lo  us  the  aspect  of  a  plain  covered  with  snow. 

We  were  then  at  the  height  of  about  two  thousand 
metres*.  We  tried  to  make  our  needle  oscillate;  but  we 
soon  found  that  the  balloon  had  a  ven'  slow  rotan,'  motion, 
which  made  the  position  of  the  car,  in  re^iard  to  the  direc- 
tion of  the  needle,  continually  varv,  and  prevented  us  from 
observing  the  point  where  the  oscillations  ended.  The  mao-- 
netic  property,  however,  was  not  destroyed ;  for,  on  pre- 

•  Wc  calculated  these  heiijhts  from  observations  of  the  barometer  and 
f"  ermometer  made  in  the  balloon,  and  compared  with  those  made  by 
iVl.  Ii<)uvard  at  the  observatory.  Wc  employed  the  formula  of  Laplace 
V.  iiu  tiie  corrected  co-cfficicnts  which  he  adopted,  and  which  M.  Rr»- 
riMind  deduced  from  a  great  number  of  trigonometriial  rr.casuremcnts 
made  with  great  care.  Our  tficrmomcicr  was  filled  with  spiiit  of  wine; 
the  Kale  was  divided  into  ico  pjirrs,  und  it  was  secured  from  the  action 
rf  the  sjn  by  a  white  handkerchief  folded  d<ju.le,  wliicli  was  wr.ippcd 
i'>und  it,  but  in  such  a  manner  .i<>  not  to  be  in  contact  with  it.  Wc  took 
evtrv  necessary  precaution  in  the  calculation,  that  wc  might  not  give  tg 
nur  heigh'3  too  great  values  j  and  they  were  rather  too  »m»d  than  totr 
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senting  a  bit  of  iroit  to  the  needle,  attraction  took  place* 
This  rotary  motion  became  sensible  when  the  ropes  of  Che 
car  were  brought  into  a  straight  hue.  with  any  terrestrial 
object,  or  with  the  sides  of  the  clouds,  the  contours  of 
wliich  exhibited  differences  verv  seusiblc.  In  this  manner 
we  soon  perceived  that  we  did  not  always  correspond  w itU 
the  same  point.  We,  however,  hoped  that  this  rotarv  mo- 
tion, already  very  slow,  would  cease  in  the  course  of  some 
time,  and  permit  us  to  resume  our  oscillations. 

In  the  mean  time  we  made  other  experiniemts.  We  tried 
to  excite  electricity  by  the  contact  of  insulated  mettds  :  it 
succeeded  as  on  the  earth.  We  then  prepared  an  electric 
pile  w  ith  twenty  disks  of  copper,  and  as  manv  of  zinc.  We 
obtained,  as  usual,  the  pimgent  taste,  a  shock,  and  the 
decompojiition  of  water.  All  this  could  be  easily  foreseen 
from  the  theory  of  Volta,  and  since  it  is  besides  known 
that  the  action  of  the  pile  does  not  cease  even  in  vacuo  ;  but 
as  there  was  no  difticulty  to  ascertain  these  facts,  we  thought 
it  our  dut\"  to  examine  them.  Besides,  the  apparatus  could 
serve  us  as  ballast  in  ease  of  need.  We  were  then,Sceord- 
ing  to  our  estimation,  at  the  height  of  t27'-2  J  metres. 

When  about  this  elevation  wc  observed  the  animals  we 
had  carried  with  us.  Thev  did  not  appear  to  suffer  any  in- 
convenience from  the  rarity  of  the  air.  The  harometer, 
however,  stood  at  the  height  of  20  inches  8  lines.  A  bee 
{aph  vlofacca)  which  we  set  at  liberty  Hew  oft' quickly,  and 
(juitted  us  with  a  hunniiine;  noise,  llie  thermometer  indi- 
cated thirteen  dcirrecs  of  the  centiorade  division,  or  lO-4"  of 
Keaumur.  Wc  were  much  surprised  that  we  experienced 
no  cold :  on  the  contrary,  we  were  very  much  lieated  by 
the  sun;  and  we  took  off  our  gloves  which  wc  at  first  put 
on,  as  they  were  now  of  no  use  to  us.  Our  pulse  was  ac- 
celerated :  that  of  Guy-Lussae,  which  in  aeneral  gives  62 
beats  per  mimite,  gave  SO ;  and  mine,  w  hich  in  general 
gives  79}  gave  111.  This  acceleration,  therefore,  in  both, 
took  place  in  nearly  the  same  pr()portion.  Our  respiration, 
however,  was  in  no  manner  confined  :  wc  experienced  no 
imeasincss,  and  our  situation  seemed  exceedingly  agreeable. 

We,  however,  still  turned  round:  wlsich  thwarted  us 
sreatly ;  hecause,  while  that  effect  continued,  we  c(>uld  not 
observe  the  magnetic  oscillations.  But  by  bringinsi:  our- 
selves in  a  line,  as  alreadv  mentioned,  wlih  terrestrial  ob- 
jects, and  the  sides  of  the  clouds,  which  were  at  a  great  di- 
stance below  us,  we  perceived  that  we  did  not  always  turn 
round  in  the  same  direction  ;  the  rotary  motion  gradually 
decreased,  and  took  place  in-a  contrary  direction.     We  then 
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found  that  it  would  be  necessary  to  watch  the  transition 
from  the  one  motion  to  the  otlicr,  because  in  the  interval 
we  remained  stationary.  We  took  advantage  of  this  re- 
mark to  make  our  experiments ;  but,  as  this  stationary  state 
continued  onlv  some  moments,  it  was  not  possible  to  observe 
twenty  concentric  oscillations,  as  on  the  earth  :  we  were 
obliged  to  i>e  satisfied  with  five,  or  at  most  ten  ;  taking  care 
not  to  agitate  the  car;  for  the  slightest  motion,  that  even 
produced  when  wc  let  the  gas  escape,  or  of  our  hand  when 
we  wrote,  wa.s  sufficient  to  turn  us  aside.  With  all  these 
precautions,  which  required  a  great  deal  of  time,  we  found 
means  to  make  ten  experiments  in  the  course  of  the  vovaffc, 
and  at  difti/rent  altitudes,  'i'he  results  in  the  order  in  w  hicU 
we  obtained  them  were  as  follow  : 
Calculated 
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All  these  obscrvatiohs,  made  in  a  column  of  more  than 
a  thousand  metres  in  height,  agree  in  giving  35  seconds 
for  the  duration  of  five  oscillations  :  but  experiments  made 
on  the  earth  give  35i  for  this  duration.  Thi;  small  difference 
of  a  quarter  of  a  second  is  of  little  importance,  and  at  any 
rate  does  not  tend  to  indicate  a  diminution. 

The  same  may  be  said  of  the  experiment  which  gave  at 
one  time  (38  seconds  for  10  oscillations,  which  makes  3-i 
for  fwc  :  it  iitdicates  as  little  a  diminution.  It  appears  to 
ns,  therefore,  that  we  may  with  eertuuity  establish  the  fol- 
lowing pro[)<)sition  : 

The  magnetic  property  experiences  no  appreciable  dimi- 
nution from  the  surface  of  the  earth  to  the  height  of  40O0 
metres.  Its  action  in  these  limits  is  constantly  manifested 
by  the  same  cflects  and  according  to  the  same  laws. 

It  remain-^  for  us  U)  explain  the  dilfcrence  between  these 
results  and  those  ol'  the  philosopher;^  before  mentioned.  And 
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first,  in  regard  to  the  experiments  of  Saussure,  it  appears  \ct 
us,  ii  we  dare  say  so,  that  some  fauit  must  have  been  coni- 
iiiittccl.  This  is  clearly  seen  by  the  numbers  he  has  mcn- 
tioneJ.  When  he  attempted  to  determine  the  magnetic 
force  of  his  needle  at  Geneva,  he  found  for  the  time  of  2i> 
osciUations  302,  290,  30O,  280  seconds, — results  which 
cannot  well  b-e  compared,  as  their  difference  amounts  to  12. 
On  the  other  hand,  ifi.  the  pFcliminaiT  experiments  which 
we  jnade  before  we  set  out,  we  never  found  a  difference  of 
half  a  second  in  the  time  of  20  oscillations.  'I'hcre  is  an 
error  also  in  tfie  calculation  made  by  Saussure  to  compare 
the  magnetic  force  on  the  mountain  and  in  the  plajn ;  and 
therefore  it  needs  excite  no  astonishment  that  his  results 
should  be  different  from  those  obtained  bv  us.  But  it  ap- 
pears to  us  that  ours  are  preferable  because  they  secni  to 
agree  better,  and  because  we  ascended  to  a  greater  height. 

In  regard  to  the  other  observation,  made  by  some  philo- 
sophers, on  the  irregularities  of  the  compass  when  one  rises 
in  the  atmosphere,  it  appears  to  n*j  that  it  mav  he  easily 
explained  from  the  continual  rotation  of  the  machine  already 
mentioned.  These  observers,  indtred,  must  have  tntned 
round  as  w^e  did,  since  the  impulse  of  the  gas  alone,  as  it 
escapes  on  opening  the  valve,  is  sufficient  to  produce  that 
eflcct.  if  lliey  did  not  observe  this  circumstance,  the  needle 
which  turned  a'oiig  with  ihem  mus^t  have  api>eared  to  them 
uncertain  and  with)ut  any  determinate  direction.  Th.is 
irrogula?ity  was  therefore  only  au  ilKision  produced  by  their 
own  motion. 

We  have  still  to  remove  onti  doubt  which  ma)'  be  ex- 
cited in  regard  to  om  experiments.  It  may  be  apprehended 
that  our  watches  were  deranged  during  the  journey,  so  that 
some  variation  might  take  place  in  the  magiu'tic  force  v.iih- 
out  our  observing  it;  but  since  we  perceived  no  difference, 
the  mairuetic  force  in  this  supposition  and  the  going  of  our 
watches  must  have  varied  in  a  contrary  direction,  precisely 
in  the  same  ratio,  and  in  Srueh  a  manner  las  to  compensate 
exactly :  an  hypothesis  exceedingly  improbable  and  alto- 
gether inadmissible. 

We  were  not  able  to  observe  with  so  much  accuracy  the- 
uiclinaiion  of  the  magnetic  needle,  and  we  therefore  can- 
not positively  assert  that  it  experiences  no  variation.  It  is* 
however  very  probable  it  does  not,  since  the  horizontal 
force-is  \\u\  altered:  but  we  assured  ourselves,  at  least,  that 
its  variatioas,  if  they  exist,  are  very  inconsiderable;  for  our 
magnetic  bars,  brought  into  equilibrium  before  our  dcpar- 
(>ure,  con -taiitly  retained   during  the  whole  journey  their 

horizontal 


ferfbnned  ly  Messrs.  Gmj-Liissac  and  Blot.      377 

horizontal  position  ;  which  would  not  have  hcea  the  case 
had  the  force  which  tends  to  incline  them  experienced  any 
sensible  change. 

The  declination  ^Iso  was  an  object  of  our  researchc*; ;  but 
the  weather  and  tlie  disposition  of  our  apparatus  did  not 
perniii  us  to  determine  it  exactly.  It  is,  however,  equally 
probable,  that  it  does  not  vary  iii  a  sensible  manner;  but 
be  this  as  it  may,  we  have  now  the  means  of  measuring  it 
exactly  during  another  voyage ;  we  can  also  ascertain  cor- 
rectly the  incHnation,  'l1iat  we  mitiht  not  interrupt  this 
narrative,  we  parsed  over  in  silence  some  other  experiments 
ot  les5  importance,  to  which  it  is  necessary  now  to  recur. 

We  ob.-^Tvcd  our  animals  at  various  lieigiits,  but  they 
ilid  not  seem  to  be  in  the  least  incommoded.  In  regard  to 
ourselves,  we  experienced  no  other  etlect  than  an  accelera- 
tion of  our  pulie,  which  I  have  aheady  mentioned.  At  the 
height  ot  :-5-iO0  metres-  we  set  at  liberty  a  small  bird  called 
;i  grceiilinch:  it  immediately  tlcw  away,  but  in  an  in  slant 
returned,  and  perched  on  the  cordage  of  the  balloon  ;  it 
then  took  a  new  Hight,  darting  towards  the  earth,  and  de- 
kcribing  a  serpentine  line  very  little  diflerent  from  the  ver- 
tical. V\'e  followed  it  with  our  eves  to  the  clouds,  where  we 
lost  sight  of  it  ;  but  a  pigeon  which  we  let  go  in  the  same 
manner,  and  at  the  same  he.ghi,  exhibited  a  spectacle  much 
more  curious.  When  set  at  liberty  on  the  edge  oj  the  car, 
it  remained  there  a  few  moments,  as  if  to  measure  the  ex- 
tent it  had  to  traverse ;  it  then  darted  off,  hovering  about  in 
;ui  irregular  manner,  as  if  it  were  tr)'ing  its  wings  ;  but  after 
a  few  strokes  itconlined  iiselt  to  extendino  thcin,  and,  ahan- 
doniuii;  itselt  to  them  entirely,  beiran  to  descend  ioaaai>  the 
cloud>,  descni)'ng  large  circles  like  the  birds  oi  prey.  Its 
descent  was  rapid,  but  regular  ;  it  soon  entered  the  clouds, 
and  we  could  still  see  it  below  them. 

We  had  not  yet  tried  the  electricity  of  the  air,  because 
pur  attention  had  been  engrossed  almost  entirely  by  observ- 
ing the  com|>4is^\\  liich  was  the  most  important  object,  and 
which  made  it  I'.ccessary  for  us  to  embrace  the  nioiiients 
favourable  for  that  purjwse.  Besides,  we  had  alw  ays  had 
clouds  below  us,  ard  it  is  well  known  that  the  clouds  are 
ditieiently  charged  \Mlh  electricity ;  we  had  not  then  tne 
means  necessary  tor  calculating  their  distance,  according  to 
the  height  of  the  barometer,  and  we  did  not  know  what  in- 
fluence they  niii;hl  have  upon  us.  However,  to  try  our  ap- 
paratus, we  extend'  .1  a  w  iic  of  tJ40  feet  in  length  ;  and  hav- 
mgiiibulated  it  Irom  us,  as  already  said,  we  exiraclea  elec- 
tricily  from  its  upper  extremity,  and  applied  it  to  tlie  elee- 
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trometer:  it  was  found  to  be  resinous.  We  performed  tliis 
experiment  twice  at  the  same  moment:  first,  by  des^troying 
the  atmospheric  electricity  by  the  influence  of  the  vitreous 
electricitv  of  the  electrophorns ;  and  secondly,  by  destroy- 
ing the  vitreous  electricity  extricated  from  the  electrophorus 
by  means  of  the  atmospheric  electricity.  In  this  manner 
we  were  able  to  ascertain  that  the  latter  is  resinous. 

This  experiment  indicates  that  electricitv  increases  with 
the  height  J  a  result  agreeable  to  vvha:t  had  been  concluded 
from  theory,  according  to  the  experiments  of  Volta  and 
Saussiire.  Eut  since  v/e  are  now  acquainted  \\  ith  the  good- 
ness of  our  apparatus,  we  hope  to  be  able  to  verify  this 
fact  by  a  greater  number  of  trials  during  another  journey. 
Our  observations  of  the  thermometer  indicated  on  the 
other  hand  a  temperature  decreasing  from  the  earth  up- 
wards, which  is  agreeable  to  the  results  already  known.  But 
the  difference  was  much  less  than  we  should  have  expected. 
For,  on  rising  to  the  height  of  2000  toiscs,  that  is  to  say, 
far  above  the  lower  limit  of  permanent  snow,  in  that  la- 
titude we  did  not  experience  a  temperature  lower  than  10'o° 
of  the  centigrade  thermometer  (6*4'^  of  Reaumur)  ;  and  at 
the  same  moment  the  temperature  of  the  observatory  of  Pa- 
ris was  17"5®  of  the  centigrade  scale,  or  14°  of  Reaumur. 

Another  very  remarkable  fact  gl\  en  by  our  observations 
is,  that  the  hygrometer  alwavs  advanced  towards  dryness 
as  we  rose  in  the  atmosphere;  and  that  in  descending  it 
gradually  returned  to  hmnidity.  When  we  set  out  it  indi- 
cated 60-6'^  at  16-5°  of  the  centigrade  thermometer;  and  at 
the  elevation  of  4000  metres,  though  the  temperature  was 
only  10' 5'',  it  indicated  no  ipore  than  30"^.  The  air  then 
was  much  drier  in  the  high  regions  than  it  is  near  the  sur- 
face of  the  earth. 

To  rise  to  this  height  we  had  thrown  out  almost  the 
whole  of  our  ballast ;  we  had  scarcely  four  or  five  pounds 
left.  We  had  therefore  attained  to  that  height  to  which 
it  was  possible  for  the  balloon  to  rise  with  two  persons  at 
once.  As  we  v.-ere,  however,  exceedingly  anxious  to  ter- 
niinate  thii  observation  of  the  compass,  M.  Guv-Lussac 
proposed  to  me  to  ascend  alor.e  to  the  heioht  of  6000 
metres  (3000  toiscs),  in  order  to  verify  ourlirst  results. 
We  were  to  deposit  our  instrunients  when  we  reached 
the  eart'n,  and  to  carry  up  in  the  car  only  the  barometer 
and  compass.  When  we  had  formed  this  resolution  we 
suffered  the  balloon  to  descend,  losing  as  little  gas  as  pos- 
sible. We  observed  the  barometer  vvb.en  u e  entered  the 
clouds,  and  it  gave  us  1223  metres^  or  600  toises  of  eleva- 
tion. 
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tion.  Wc  liad  already  remarked  that  they  seemed  all  to  be 
on  a  level ;  6o  that  this  observation  indicates  their  common 
altitude  at  that  moment.  When  we  reached  the  earth  there 
was  no  person  near  us  to  hold  the  balloon,  and  we  were 
obliged  to  sufler  all  the  gas  to  escape  in  order  to  stop  it. 
Had  we  been  able  to  foresee  this  disappointment,  we  should 
not  liave  been  anxious  to  descend  so  soon.  About  half  after 
one  we  found  ourselves  in  the  department  of  Loiret,  near 
the  village  of  Meriville,  at  the  distance  of  about  ciehteeii 
leagues  from  Paris. 

\\c  have  not  abandoned  the  design  of  rising  to  the  heioht 
of  GOOO  metres,  and  even  higher  if  possible,  that  ive  may 
coniiniie  our  experinjcnts  on  the  compass  at  that  elevation. 
^V  e  shall  immediatelv  prepare  for  this  expedition,  which 
will  take  place  in  the  c<jur;c  of  a  few  davs,  since  the  bal- 
|fK-»n  iias  not  sustained  tiie  smallest  damage.  M.  Guv- 
Lussac  uill  ascend  lirst;  and  if  he  tiiinks  it  necessary,  I 
■will  ascend  alone  in  mv  turn  to  verify  his  observaliohs. 
\\  henwe  have  tenninatedour  experiments  on  the  compass, 
\\'c  purpose  undertaking  several  voyages  together,  to  make 
exact  researches,  if  possible,  in  regard  to  the  nature  and 
<|uaniitv  (»f  the  electricity  of  the  air  at  different  heights,  on 
the  variations  of  the  bvgromcter,  and  f)u  the  diminution  of 
heat  di  one  removes  from  the  earth, — all  objects  which 
must  be  useful  in  the  theory  of  refraction. 

AVe  do  not  despair  of  being  able  also  to  observe  ang;les, 
in  order  to  determine  trigonomctrically  our  position  in  the 
heavens,  which  would  iiive  us  t^ome  interestintj;  ideas  in  re- 
gard to  tfie  movement  of  the  barometer  as  one  ascends.  The 
motion  of  the  balloon  is  so  gc-iule  that  the  nicciil  observa^ 
tions  can  Lv  made  in  it  5  and  the  experience  of  our  first 
journey,  and  iii  the  use  of  our  apparatus,  will  enable  us  in 
the  course  of  a  short  time  to  collect  a  great  number  of  facts, 
^ucIj  are  our  present  intentions,  should  we  be  so  fortunate 
as  to  find  that  the  class  consider  our  researches  as  of  any 
utilitv. 


fAJI.   On   i' he  fasc'i  licit  iiig  Pon/'r  of  Snakes.     By  Jo  fin 

Mu.TlLLUCFI, 

As  the  fawinatioa  attributed  to  many  kinds  of  animals, 
partieularlv  rattlesnakes,  is  a  subject  which  has  excited 
much  intpiiry  and  speculation,  I  hope  the  ff)llow  ing  attempt 

*  Communicated  by  the  Author. 
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to  elucidate  what  has  caused  so  much  astonishment  and 
vague  conjecture,  may  not  prove  unacceptable  to  the  readers 
of  your  Magazine. 

That  various  animals  do  possess  the  power  of  rendering 
others  motionless  and  afterwards  devouring  them,  is  so  well 
attested  by  individuals  of  different  ages  and  countries,  that 
it  is  an  unreasonable  piece  of  scepticism  to  deny  it.  It  ap- 
pears to  have  been  the  belief  of  mankind  at  a,  very  early 
period,  as  it  is  mentioned  by  Homer,  one  of  the  oldest 
writers  extant. 

'}vlrj-/}p  §"  aa^STfoicclo,  o^vcoiJ^svyj  fiXa.  Iskvx. 

It,.  B.  315. 

While  hovering  round  with  miserable  moan^ 

The  drooping  mother  wail'd  her  children  gone  : 

The  mother  Inst,  as  round  the  nest  she  flew, 

Seiz'd  by  the  beating  wing,  the  monster  slew.         Pope. 

Toads,  hawks,  cats,  owls,  and  various  other  animals, 
have  been  observed  at  times  to  possess  the  faculty  of  draw- 
ing; towards  them  such  small  animals  as  serve  fhem  for 
food,  by  intently  looking  at  them.  That  tigers  have  this 
power,  is  attested  in  the  verv  entertaining  account  of  the 
manner  of  hunting  and  sporting  in  Bengal,  written  by  co- 
lonel Ironside,  and  inserted  in  the  Philosophical  Magazine, 
vol.  xiv.  p.  319. 

'*  It  is  somewhat  extraordinary,  but  nevertheless  a  fact," 
gays  that  writer,  "  the  infiuenee  of  fascination  possessed  by 
ihe  tiger  and  all  of  his  (the  feline)  species  over  many  other 
creatures.  Spied  by  deer  particularly,  they  stop  at  once, 
as  if  struck  by  a  spell  j  while  the  tiger  lies  still,  his  eyes 
fixed  on  them,  and  quietly  awaiting  their  approach,  which 
ihey  seldom  fail  to  make  gradually  within  his  spring;  for 
the  large  royal  tiger  cannot  run  speedily  or  far. 

'•'  Wherever  tiijers  roam  or  couch,  a  number  of  birds 
continually  hover  or  couch  round  about  them,  sercammg 
or  crying,  as  if  to  create  an  alanti.  But  the  peacock  seems 
to  be  particularly  allured  by  hiu) ;  for  the  instant  a  ilock  of 
peafowl  perceive  him  thev  advance  toward  him  directly,  and 
begin  strutting  round  him  with  wings  fluttering,  quivering 
feathers,  and  bri^tling  and  expanded'tails. 

"  Of  this  cnticenunt  the  h)\vlers  also  make  their  advan- 
tajic  ;  for,  by  paiiuing  a  brown  cloth  scieen,  about  six  feet 
square,  with  black  spots  or  streaks,  and  advancing  imder 
its  cover  fronting  the  sim,  the  birds  either  approach  toward;} 
ihcm,  or  suffer  them  to  steal  near  enough  to  be  sure  of  their 
jnark  by  a  hole  left  in  the  canvass  for  them  to  fire  through. 
5  **  iieyond 
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♦''  Bcvond  all  other  animals,  however,  serpents  posscs$ 
most  ennnently  this  occult  power  :  frequently  arc  they  seen 
revolvina:  on  tlie  branches  of  trees  or  on  the  ground  medi- 
tating their  prey, — either  birds,  squiirels,  rats,  mice,  bats, 
frogs,  hares,  or  other  animals." 

Birds  of  prcv,  and  particularly  hawks,  arc  frequently  seeii 
flving  followed  by  numbers  of  those  sorts  of  small  birds 
upon  which  ihev  are  accustomed  to  feed.  And  1  have  been 
several  times  assured  by  diftcrcnt  persons,  whose  veracity  I 
have  no  reasf)n  to  doubt,  that  if  a  man  sees  a  hare  sitting:, 
and  instantly  fixes  his  eyes  on  iis  eyes,  it  will  remain  mo- 
tionless until  it  be  taken  up  by  the  Ijand, 

M.  Vaill.mt,  in  his  New  lVa\els  into  the  Interior  Parts 
of  Africa,  savs,  that  th.e  iasciiiatin^i:  power  of  serpents  is 
believed  by  the  Hottentots  as  well  as  Negroes  and  Moori. 
That  serpents  have  this  fascinating  property  is  attested  by 
great  numbers  of  travellers  into  various  parts  of  the  world  j 
and  as  it  is  asserted  bv  the  natives  of  very  distant  countries 
which  have  no  communication  with  each  other,  there  is 
the  greatest  reason  to  btlieve  that  it  takes  place.  1  shall 
not  therefore  trouble  vour  readers  witli  a  long  list  of  cita- 
tions from  various  authors  in  confirmation  of  the  f.ict,  but 
content  myself  with  relating  the  following  instances  for  the 
information  of  those  who  may  not  be  acquainted  w ith  its 
effects.  Thcv  are  all,  but  the  last,  extracted  from  the  Gen- 
tleman's Magazine  for  the  }ear  17(>5,  page  511  ;  and  were 
coninimiicated  bv  Mr.  iV-ter  CoUison  from  a  correspondent 
in  Philadelphia. 

'*  A  person  of  good  credit  was  travoUing  by  the  side  of  a 
creek  or  small  river,  where  he  saw  a  ground-squirrel  moving 
to  and  fro  between  the  creek  and  a  great  tree  a  lew  yards 
>.listant :  the  squirrel's  hair  looked  very  rough,  which  showed 
lie  was  :;cared  ;  and  his  returns  being  shorter  and  shorter, 
the  man  stood  to  observe  the  cause,  and  soon  spied  the  heaii 
and  neck  of  a  rattlesnake  pointing  at  the  squirrel  through 
a  hole  of  the  great  tree,  it  beiuir  hollow  :  the  squirrel  at 
length  gave  over  running,  and  laid  himself  quietly  dowii 
with  his  head  close  to  the  snake's :  the  snake  then  opened 
his  mouth  w  ide  and  took  in  the  S(iuirrel's  head  ;  upon  w  hirh 
the  man  gave  the  snake  a  whip  across  tiie  back,  and  so  the 
squirrel  beijig  released  he  ran  uito  the  creek. 

'*  When  I  was  about  thirteen  years  old,  T  lived  with 
William  Atkinson,  an  honest  man,  m  Bucks  county,  who 
returning  from  a  ridt  in  warm  weather,  told  us,  that  wiiile 
his  horse  wasdrmkin?  at  a  run,  he  heard  the  cry  of  a  l:lack- 
bird;  which  he  espied  on  the  top  of  a  sapling,  tiuitenn<^  and 

straining 
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straining  the  way  he  seemed  unwilling  to  fly,  and  holding 
so  t'a5t  the  sprigs  he  w&c  pevoiied  upon,  that  the  sapling  top 
bent.  After  he  had  V!';aoi  the  bird  a  few  miautes,  it 
quitted  the  place,  and  made  a  cm  role  or  two  higher  in  the 
air,  and  then  resumed  its  former  standing,  fluttering  and 
crying.  Thereupon  William  rode  the  way  the  bird  strained, 
and  soon  spied  a  large  black  snake  in  coil,  steadilv  eyeing 
t!ie  bird.  He  gave  the  snake  a  lash  with  his  whip  ;  and 
this  takino"  off  the  snake's  eye  from  his  prey,  the  charm  was 
broken,  and  away  fled  the  bird,  changing  his  note  to  a  song 
of joy. 

"  Mr.  Nicholas  Scull,  a  suri'eyor,  told  me,  that  when 
he  was  a  young  man  he  happened  (Mice  to  be  leaning  upon 
a  fence,  and  looking  over  it,  he  saw  a  large  rattlesnake  in 
coil  looking  stedfastlv  at  him.  lie  found  himself  surprised 
and  listlcs.-;  imnjediatelv,  and  had  no  power  for  about  a  minute 
(as  he  thinks)  but  to  look  at  the  snake,  and  then  he  had  the 
resolution  to  push  himself  from  the  fence  and  turn  away  ; 
feeling  such  horror  and  confusion  as  he  would  not  undergo 
again  for  any  consideration. 

"  Dr.  Chew  tells  me,  a  man  in  Maryland  was  found  fault 
with  bv  his  companion  that  lie  did  not  come  along:  the 
companion  stepping  toward  him,  observed  that  his  eyes 
were  fixed  upon  a  rattlesnake,  which  was  gliding  slowly 
towards  him,  with  his  head  raised  as  if  he  was  reaching  up 
at  him.  The  man  was  leaning  towards  the  snake,  and 
saying  to  himself,  *  He  will  bite  me  !  he  will  bite  me  !' 
Upon  which  his  companion  caught  him  by  the  shoulder, 
pulled  him  about,  and  cried  out,  '  What  the  devil  ails  you  ? 
He  will  bile  you  sure  enough  !'  This  man  found  himself 
verv  sick  after  his  enchantment." 

J  In  addition  to  the  above  instances,  I  shall  relate  the  fol- 
lowing, which  was  told  me  by  Mr.  Thomson,  a  gentleman 
who  resided  fourteen  years  at  Burlinton,  near  Philadelphia, 
and  in  whose  house  1  now  lod>re.  He  says,  that  one  day 
as  he  was  lishing  m  a  brook  near  Burlinton,  he  turned  his 
head  aside,  and  saw  a  very  large  black  snake  steadily  eyeing 
liim  :  from  that  moment  all  power  of  moving  was  taken 
from  him  ;  he  stood  motionless  imd  filled  with  horror,  unable 
to  avoid  tlic  snake,  which  he  saw  approaching  towards  him. 
From  this  unpleasant  situation  he  was  removed  by  a  dog 
which  was  with  him,  who  coniintr  up  from  a  short  distance, 
imniedialtlv  saw  the  snake  and  flew  at  it.  As  soon  as  the 
snake  turned  from  him  to  avoid  the  dog,  he  felt  his  powers 
return  ;  noiwithstaiicling  which  he  felt  him.sdf  ill  fof  sotng 
time  after. 

3  A  varii'ty 
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A  variety  of  hypotheses  have  been  formed  to  account  for 
this  remarkable  power;  suuit;  supposing  the  animal?  to  have 
been  previously  butcn,  and  from  that  cause  unable  to  avoiJ 
their  encmv  ;  others,  that  tlie  serpent  emits  from  its  bodv  a 
stupeh'i'iiGf  vapour:  it  has  been  likewise  asserted,  that  those 
birds  that  flutter  round  the  nioutii  of  the  animal  arc  in  ge- 
neral those  w  hich  nestle  on  the  ground,  in  bushes,  or  on 
low  tref  e,  and  which,  havmg  eggs  or  voung  in  their  nesLs, 
expose  their  lives  through  love  for  their  brood  at  the  ap- 
proach of  their  enemy.  Tlie  mo<5t  commoii  opinif)n  is  that 
which  is  given  in  the  Eiicyclopcrdia  Britannica,  article  Ser- 
pent, viz.  That  the  serpent  is  endued  with  an  occuk  pro- 
perty of  attracting  small  animals  to  it  bv  its  look,  somewhat 
analogous  to  the  attraction  of  iron  by  the  mugnet.  Tlic 
generality  of  philosophers,  unul)!e  to  acccnmt  satisfac- 
torily for  this  circumstance,  and  their  mmds  revolting  at 
the  idea  of  admitting  any  occult  or  fascinating  propcrtv  in 
the  animal,  have  peremptorily  denied  the  fact.  In  opposi- 
tion to  the  above  opinions  it  has  been  observed,  that  the 
effect  of  the  bite  of  a  serpent  is  entirely  difien'ut  to  that 
xvhich  attends  fascination;  and  likewise,  that  if  the  serpent 
ht  disturbed  the  animal  runs  aw  av  uninjured.  Tluii  ii  can- 
not arise  from  a  stupefying  vapour,  is  evident  from  birds 
living  and  enjoving  themselves  when  put  in  a  box  vvit'i  a 
rattlesnake.  Fascination  has  likewise  been  observed  t<j  take 
place  where  no  nest  coidd  be  in  the  neitrlibouriiood,  and 
the  bird  at  first  at  a  considerable  distance  trom  the  snake  : 
besides,  the  same  cH'ect  takes  j)laec  with  small  quadrupeds. 

It  appears  to  me  that  this  wonderful  effect,  which  lias 
been  a  matter  of  such  astouirhment,  may  l)e  accounted  for 
bv  atlributuig  it  to  extreme  fear.  That  this  passion  is  suf- 
ficient Ui  account  for  it,  I  shall  attempt  to  prove  ;  and  if  it 
appears  to  l)c  so,  where  will  be  the  necessiiv  of  admitting 
anv  occult  or  fascinaiinii  property  in  the  snake?  That  ex- 
trenie  lear  ha<  the  effect  of  rendering  a  persou  motionles'?  is 
und{;ubtcd  ;  there  are  few  people  w  ho  do  not  know  in- 
stances of  it :  1  could  relate  several,  were  it  necessary.  To 
what  other  cause  can  we  attribute  the  ffutterinir  of  small 
birds  in  circles  round  hawks  until  they  are  seized  and  de- 
voured, or  the  ifud  len  fixed  posture  of  a  deer  on  the  siuiit 
of  a  tiger?  The  iiutteiing  of  pc.i-fouls  around  it  must  arise 
from  the  same  cause  :  nor  can  it  be  attributed  to  anv  pecu- 
liar property  in  the  tiger,  as  one  painted  upon  e^ivas  is 
found  to  produce  the  same  elleet. 

Jl  is  asserted  by  many  (see  Philosophical  Magai^ine, 
vol.  ii.  page  253.)  that  the  rattlesnake  fascinates  small  birds 
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^nd  animals  bv  means  of  its  rattle;  and  they  attribute  the 
whole  charm  to  the  terror  produced  by  tae  sound  of  that 
organ.  It  is  said  moreover  that  the  young  Indians  place  a 
reed  m  their  mouths,  and  imitate  the  noise  made  by  the 
rattlesnake;  by  which  ineans  they  are  enabled  to  catch 
squirrels  and  small  birds.  By  attributing  the  whole  en- 
chantment to  fear,  the  above  account  will  not  seem  im- 
probable, as  it  is  a.s  ca>y  to  conceive  that  small  f)irds 
and  squirrels  may  he  stupefied  by  the  terror  arising  from 
the  knov/n  sound  of  the  rattle,  as  from  the  sight  of  the 
serpent. 

Could  any  doubt  remain  in  the  minds  of  my  readers  that 
fear  is  sufficient  to  account  for  the  effect,  I  think  the  fol- 
lowing extract  from  Drinkwater's  Siege  of  Gibraltar  will 
remove  it.  Speaking  of  the  destruction  occasioned  by  the 
falling  of  bomb-shells,  he  mentions  the  following  remark- 
able circumstances  :  ^'  In  other  cases  in  which  the  persons 
themselves  have  observed  the  shot  or  shells  coming  towards 
them,  they  have  been  fascinated  by  its  appearance,  and 
unable  to  move  from  the  spot,  as  sn)all  birds  are  said  to  be 
by  the  rattlesnake.  This  sudden  arrest  of  the  faculties  was 
nothing  uncoiTimon  :  several  instances  occurred  to  my  ob- 
servation, where  men  totally  free  have  had  their  senses  so 
engaged  by  a  shell  in  its  descent,  that  though  sensible  of 
their  danger,  even  so  far  as  to  cry  for  assistance,  they  have 
been  innnoveably  fixed  to  their  place.  But  what  is  more 
reujarkablc,  these  men  have  so  instan.taneously  recovered 
themselves  on  its  fall  to  the  ground,  as  to  remove  to  a  place 
of  safety  before  the  shell  burst.  In  this  manner  lieutenant 
Lov\eofthe  ]2th  regiment  was  fascinated  by  a  shot  which 
he  saw  coming,  but  had  not  po\\ei-  to  remove  ,iVom  thu 
place  before  it  tell  upon  him  and  took  oil' his  leg." 

As  the  sight  of  a  ball  or  shell  coming  towards  a  nian  pro- 
duces the  same  effect  as  the  sight  of  a  rattlesnake,  why  not 
attribute  it  to  tlie  same  cause  ?  In  the  case  of  a  ball  or  shell 
the  cause  n)ust  be  undoubtedly  fear;  therefore  we  m;iy  con- 
clude that  the  rattlesnake  dpes  not  fascinate  by  any  pecu- 
liar property  inherent  in  it,  but  from  the  terrur  which  it 
occasions  by  its  approach. 

Yours,  kc. 
Arnold,  Kotrs,  JoHN  Toi'LIS. 

Scpictr.Ur  j:,  1^04. 
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BOARD  OF  AQrtlCULTURE. 

Premiums  offered  by  this  Board. 

[Continued  fro:-n  p.  294..] 

iSuBSTtTUTF,  for  litter, — To  the  person  who  shall  make, 
and  re])ort  to  the  board,  the  most  satisfactory  cxperimv.ats 
to  ascertain  the  best  substitutes  tor  straw,  stubbie,  rushes, 
or  fern,  so  as  to  answer  the  purpose  for  littering  horse.-s  and 
cattle,  and  raising  manure — a  piece  of  plat  a  y  or  t"u  g'/inras. 

Accounts,  verified  by  certificates,  to  be  produced  oa  or 
before  the  lirst  Tuesday  in  March,  ISOO. 

Manurintr  grass  and  araide  land^. — To  the  person  who 
shall  draw  up  and  produce  to  the  board,  the  most  satisfac- 
tory account,  founded  on  his  own  experience,  or  on  speci- 
fied facts,  of  the  comparative  advantages  of  manuring  grass 
and  arable  land*; — the  gold  medal. 

Accounts  to  be  produced  on  or  before  the  first  Tuesday  in 
March,  1808. 

Manuring  iinthpeat. — To  the  person  w'.io  shall  report  to 
the  board,  the  best  account,  verified  by  satisfactory  experi- 
ments, either  on  grass  or  on  arable  land,  of  applying  peat 
moss,  mixed  or  unmixed,  as  a  manure — the  gold  medal. 

Accounts  to  be  produced  on  or  before  the  first  Tuesday  iii 
April,  1806. 

Suit. — ^To  the  person  who  shall  report  to  the  board,  the 
most  satisfactory  experiments  to  ascertain  the  advantages 
or  disadvantaejes  which  have  attended  tiie  use  of  salt  as  a 
manure,  either  simple,  or  mixed  with  other  substances, 
atid  also  for  assisting  in  the  food  of  animals — ilu;  gold 
medal. 

It  is  required  that  the  accounts  of  it,  as  a  manure,  shall 
contain  a  description  of  the  soils  on  which  the  experiments 
are  made  ;  the  other  manures  which  may  previouslv^  have 
been  used  on  the  land  ;  the  fjuai;tities  of  salt,  mixed  or  un- 
mixed, applied,  and  the  effect  carefully  ascertained  ;  :^^\\d 
the  quantity  given,  and  in  what  manner,  to  any  sort  of  live 
stock. 

To  be  produced  to  the  board  on  or  before  the  first  Tues- 
day in  December,  180.5. — The  >>-ame  premiiun  for  1806. 

Plaiivh. — To  the  person  who  shall  p)(>duce  to  the  board, 
the  plouirh  which  shall,  with  the  Ie;i>t  force,  tur.i  a  furrow 
not  less  tban  six  indies  deep,  aud  nii.e  bcuad,  m  the  bc;>t 

aad 
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and  neatest  rnanncr— ^ow?  Jive  to  fifty  guineas,  according 
to  tnerit. 

To  be  produced  on  or  before  the  first  Tuesday  in  Fc- 
bruarv,  1805. 

The  plough  which  gains  the  premiunl  to  remain  the  pro* 
pcrlv  of  the  board,  the  price  of  it  being  paitl. 

IMPEHIAL  ACADKAtV  OF  SCIENCES  AT  PETKRSBURGH. 

The  following  observations  on  the  remarkable  cold  which 
took  place  on  the  I3th  of  January  last  ycar^  were  commu- 
nicated to  the  Academy  of  Sciences  by  their  correspondent 
Dr;  Mever,  in  a  letter  dated  Saratof,  January  11,  1804. 
Thcv  were  collected  partly  at  Saratof,  and  partly  obtained 
from  the  southern  districts. 

At  Pensa,  which  is  200  versts  north  from  Saratof,  M. 
Europeus  made  the  following  remarks  during  the  cold 
period. 

From  the  3d  to  the  5th  of  January  the  cold  increased 
from  636  to  30  degrees.  It  then  decreased  till  the  10th,  on 
which  day  it  was  only  l6.  On  the  1  Ithj  the  weather  being 
serene,  with  a  boisterous  north  wind,  it  was  in  the  morn- 
ing '23,  at  noon  2'2,  and  in  the  evening  28  degrees.  On 
the  I'^th  in  the  ntoruing  29^  at  noon  30,  and  in  the  evening 
31  degrees,  the  weather  serene  and  windy  :  the  wind  north- 
west. On  the  13th  the  mercury  sunk  entirely  into  the 
bulb  of  the  thermometer,  the  scale  of  which  reached  onlv 
to  4  i  degrees.  In  the  morning  and  evening  the  atmosphere 
was  thick  ^  at  noon  clear,  with  the  wind  north.  On  the 
14th  the  cold  was  40  degrees,  the  weather  clear,  and  the 
wind  north.  On  the  15th  the  cold  decreased  from  26  to  18 
deorces,  and  then  to  21  and  to  3  degrees. 

From  general  Savclicf,  \\  ho  has  an  estate  on  the  Cauca- 
sian lines,  the  following  information  was  obtained  :  The 
Terek  had  ice  above  half  an  arschin*  in  thickness:  in 
common  years  this  rapid  river  has  ice  only  2  verschocks  in 
thickness,  and  very  often  no  thicker  than  a  straw.  The 
greatest  cold,  which  took  place  in  the  beginning  of  January, 
prevailed  onlv  in  certain  places  :  in  some  it  was  milder;  in 
others  all  the  pear,  plum,  apricot,  and  peach  trees  were- 
completelv  frozen ;  the  apple  trees,  however,  were  not 
alfecied.  On  the  2fith  and  27th  of  April  a  strong  frost 
again  took  place,  and  did  great  injury  to  the  vines. 

The  ice  on  the  Volga,  which  in  common  years  is  from 
\1  to  14  verschocks  t  in  thickness,  was  in  February,  when 

■"  The  arschin  is  28  inches  English. 
7  A  ver:chock  is  the  i6th  part  of  an  aruhin. 
■    •  broken 
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broken  up  fi)r  the  wine-cellars^  I9  inches  in  thickness. 
Heinpseed-oil  froze  in  the  vessels  eontnining  it;  and  in 
taverns  the  common  brandv  formed  a  crust  of  ice  on  the 
sides  of  the  ca-ks  ;  two  tli»n<is  never  bcfoie  seen  in  that  part 
of  the  country.  Most  of  the  fruit  trees  in  thc^c  districts 
were  frozen  to  the  roots,  and  snow  fell  in  an  vuiusual 
quantity. 

ACADEMY  OF  SCIENCES  AT  BERLIN*, 

On  the  0th  of  August  the  academy,  in  honour  of  his 
majesty's  birth  dav,  held  a  public  sitting,  which  M.  Ale- 
rian,  the  direeiov,  opened  with  an  appropriate  speech. 

1  Ik'  director  then  announced  that  onlv  two  papers  had 
been  received  on  the  (juestion  respecting  the  state  of  the 
arts,  of  oratory  and  design  in  the  middle  ages,  one  of  which 
was  written  in  German,  and  the  other  in  Latin;  but  as 
neither  of  them  fultillcd  tlie  expectation  of  the  acadcniv, 
this  interesting  question  is  continuvd,  with  the  prize  of  l6(> 
ducats,  till  the  month  of  Mav  1S0(). 

The  mathematical  class  has  repeated  the  question  on  the 
obric|uiiy  of  tin- ecliptic,  with  a  prize  of  130  ducats.  The 
answers  to  be  transmitted  to  the  academy  before  the  above 
perio<l. 

The  physical  class  has  repeated  the  questions  proposed 
for  the  year  1804. 

1st,  on  Mariott's  law  . 

ed,  on  the  disease  ol  the  spleen  among  horned  cattle. 

'M\,  on  the  siructure  of  the  lungs. 
And  the  philosophical  class  has  rej^'-ated  the  question  on  the 
pnjpertv  of  analvsis,  and  the  analytical  method  in  philosophy. 

A  I'ovclgn  literary  man  of  rank  has  proposed  a  prize  of 
fifty  louis  d'or  on  the  following  question,  to  be  detennined 
by  the  academy  :  "  W'lienee  comes  it  that  the  civilisation 
of  the  human  race  is  found  f)nly  in  the  East,  and  that  in  all 
the  countries  discovered  in  the  West,  and  in  the  numerou:; 
groups  of  islatids  in  the  South  Seas,  scarcely  any  traces  of 
civilisation  have  been  observed  ?"  Answers  will  he  received 
till  the  month  ot  May,  lb()5.  Th«iinay  be  written  either 
in  I'rench,  Latin,  or  German. 

Mr.  I'jode  read  a  paper  on  the  real  and  apparent  revolu- 
tions of  the  two  new  planets  Ceres  and  Pallas,  and  tluir 
connecilon  with  each  other,  whicli  he  illustrated  bv  draw- 
ings and  a  model.  M.  llufeland  closed  the  sitting  hy  read- 
ing a  )  apcr  on  the  inf.uenee  \\  hich  tie  atmosphere  and 
situation  of  a  ])lace  have  on  tlie  life,  litalth,  and  physical 
tharaclcr  of  the  inliabitanls, 

LXIV.  InicU 


T     3SS     ] 
LXIV.  Inldligcncc  and  jMiicellaneous  Artictes^ 

AERI.'.L    NAVIGATION. 

VV  JIILZ  some  persons  were  niuking,  or  endeavouring  i& 
tnake,  a  great  deal  of  noise  in  regard  to  the  nieans  they  had 
tliscovered  for  directing  air-balloons,  M.  Pauli,  a  native  of 
Bwisserland^  and  an  excellent  meciianic,  was  inventing  and 
improving,  in  silence,  a  machine  proper  for  raising  or  lower- 
ing a  balloon,  for  carrN-ing  it  to  the  right  or  left,  causing 
it  to  turn  round  at  pleasure,  and  to  move  several  leagues  an 
hour  without  the  khst  wind.  This  discovery  is  nov/  pub- 
lished. The  first  trial,  if  we  can  believe  the  account  given 
of  it,  was  crowned  with  the  mojt  complete  success.  It 
was  made  at  Sceaux,  in  the  small  park  of  M.  Lecompte. 
M.  Pauli,  en  the  02d  of  Augiist,  ascended  in  the  presence 
of  a  great  number  of  ppt^ctators  ;  and  w  hen  he  reached  the 
licight  of  500  toises,  he  caused  the  machine  to  move  round 
in  a  semi-circle,  and  seemed  to  return  to  the  point  froiri 
which  he  set  out.  He  then  turned  several  times  from  right 
to  left,  and  from  left  to  right ;  but  being  alone  in  the  car., 
and  having  onlv  the  half  of  his  calculated  forcc^  instead  of 
Coing  dircctlv  against  the  wind,  he  proceeded  south-west, 
while  the  wind  ought  to  have  crtrricd  him  south-east.  By 
means  of  these  manoeuvres  he  advanced  to  the  castle  of 
Osinviile,  near  Arpajon,  five  leagues  distant  from  the 
place  from  which  he  set  out,  in  less  than  art  hour;  and  in 
that  interval  descended  twice  to  the  earth.  (Gazette  dc 
France,  30th  August.) 


According  to  an  account  of  the  ascent  of  professors 
Sacharof  and  Robertson,  read  in  the  last  public  sitting  of 
the  Academv  of  Sciences  at  Petcrsburgh,  it  appears  that 
the  object  of  this  aerial  excursion  was  to  ascertain  with 
more  precision  the  physical  state  oif  the  atmosphere 
and  its  constituent  parb  at  different  elevations,  a?  deter- 
niincd  bv  the  barome|^r^  Tt  is  certain,  thnt  the  cxpcri- 
Du-nts  made  bv  Dclu^^^Saussure,  i{u(\  Humboldt,  on  high 
Biountains,  nnist  have  exhibited  modifications  arising  from 
the  terre.-trial  attraction,  or  from  the  dcconrposition  of  or- 
g-ani?ed  bodies.  The  aijove  two  aerial  travellers,  therefore, 
varried  v.-ith  tlicm  twelve  reservoirs,  iix  which  a  barometric 
%-acnv.m  had  bcicn  formed.  These  were  destined  to  collect 
t}»e  acmo-iiheric  air  at  evcrv  elevation,  indicated  by  the  de- 
scifjnt  oi   each  iucb    of  mercury  in  the   barometer.     The 

Academy, 
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Academy,  desirous  of  rendering  these  experiments  useful, 
had  made  a  trial  of  the  difl'uieut  processes  for  ascertaining 
the  direction  of  an  aercin.rac  machine,  when  its^  elevation 
does  not  admit  of  its  being  seen  from  the  earth,  and  when 
there  remains  no  object  with  which  it  can  be  compared. 
The  process  which  these  philosophers  employed  is  both  in-t 
genious  and  simple.  It  consists  in  attaching  to  the  car,  bv 
a  silk  thread,  a  float,  or  very  light  log,  which  bv  its  posi- 
tion always  indicates  the  direction,  ihe  ascent  or  descent  of 
the  balloon,  even  before  the  barometer  has  made  the  least 
movement.  By  means  of  a  powerful  achromatic  telescope, 
which  traversed  in  a  perpendicular  direction  the  bottom  of 
the  car,  the  observers  were  enabled  to  distinguish  the  spot 
over  which  the  balloon  hovered  ;  and  in  this  manner  they 
ascertained  the  moment  when  they  entered  the  Gulph  of 
Bothnia,  and  the  tinie  when  they  got  out  of  it.  They 
made  experiments  also  on  the  echo  of  sound,  the  reflection 
of  which  is  exceedingly  sensible  and  calculable  in  the  upper 
strata  of  the  atmosphere.  It  is  believed  that  during  their 
next  ascent  they  will  endeavour  to  determine  the  dilfercnce 
of  the  ratios  between  the  ascent  of  sound  and  its  propaga- 
tion in  a  horizontal  direction.  The  observation  made  by 
Mr.  Robertson,  when  he  ascended  at  Hambursrh  on  the 
18th  of  July  1803,  is  confirmed  by  M.  Sachaix)f.  The 
north  pole  of  the  dipping-needle  was  raised  ten  degrees,  Sec. 
The  existence  of  a  superior  current,  which  twice  drove  the 
balloon  towards  the  sea,  prevented  the  travellers  from 
rising  so  high  as  they  intended.  Hie  mercury  in  the  baro- 
meter fell  eight  inches  and  a  half.  The  thermometer,  which 
indicated  thirty  degrees  at  their  departure,  stood  at  three 
degrees  at  the  highest  elevation.  They  remained  four  hours 
in  the  air,  and  descended  at  the  distance  of  twenty-tive 
leagues  from  the  place  of  departure. 


VL-nice,  Ati;^.  ? 5. 

Count  Zambeccari,  whose  unfortunate  aerial  journey, 
from  Bologna  across  thu  Adriatic  sea  to  Pola  in  fstria,  is 
still  fresh  in  the  memory  of  the  pu!)lic,  undertook  a  new 
voyage  last  week,  and  from  the  same  place.  He  wa-?  sa- 
luted at  first  with  loud  acclamations  from  the  nianv  thou- 
sand spectators,  because  he  made  \\\v.  bail«)on  ii>o  and  fall 
at  pleasure.  At  the  end  of  f')ur  hours,  when  hovering  over 
the  village  of  Cao,  some  Hasks  filled  with  spirit  o[  wine 
caught  fire.  He  innncdialely  descended  ;  and  M.  Aiulrcoli 
his  companion,  jumjied  from  the  balloon,  in  order  to  secure 
it  by  fastening  the  auchor.  Count  Zam!)eccari  was  desirous 
of  ctlting  out  also  ;  b^ui  before  he  could  accomplish  it,  ihe 

V^oi.  ly.  No.  7^".  f^il>t,  ISO'J.         Dd  balloon 


590  Atrial  Navigation'. 

balloon  suddenly  rose  in  the  air,  and  carried  the  \infortu> 
nate  Count  along  with  it.  No  accounts  of  him  have  sincer 
that  time  been  heard. 

Bo'ogra,  August  24. 
The  iollowinoi;  is  a  more  particular  account  of  the  new 
aerial  excursion  which  was  undertaken  here  on  the  22d  by- 
Count  Zambeccari  and  M.  Andreoli,  both  known  by  their 
utifortunate  expedition  of  the  same  kind  last  year.  They 
ascended  in  the  presence  of  an  immense  concourse  of  spec- 
tators ;  for  besides  the  70,000  inhabitants  of  this  city,  about: 
C0,000  strangers  were  collected  from  the  neighbouring  places. 
The  spectators  took  their  station  chieHy  ort  the  surround- 
ino-  hills,  and  formed  a  beautiful  spectacle.  At  six  in  the 
morning  a  signal  was  made  by  the  firing  of  three  cannon, 
and  at  ten  the  ascent  took  place.  About  one  the  balloon: 
was  entirely  out  of  sis;ht ;  and  the  inhabitants  and  strangers 
who  had  viewed  the  scene,  were  agitated  between  hope  and 
fear  for  the  fate  of  the  intrepid  aeronauts,  when  Dr.  An- 
dreoli arrived  unexpectedly  in  a  post-chaise,  at  four  in  the 
afternoon,  with  his  arm  bound  up.  The  people  inune- 
distely  flocked  round  him,  all  anxious ^o  know  what  had 
become  of  Count  Zambeccari.  The  account  which  Dr. 
Andreoli  gave  was  as  follows:  In  order  to  prevent  their 
beincj  carried  too  near  to  the  Adriatic  sea,  thcv  had  sufl'ercd 
the  balloon  to  descend  at  Capo  d'Argine,  the  llrst  post-sta- 
tion on  the  road  to  Ferrara,  and  had  made  their  anchor  fast 
to  an  elm.  At  the  moment  when  it  caught  one  of  the 
branches,  the  car  received  a  violent  shock,  by  means  of  the 
rope,  which  threw  down  a  few  sparks  from  the  Montgolfier 
fire-pan  contained  in  the  car,  ami  kindled  some  spirit  of 
wine  in  the  vessel  below.  Alarmed  at  this  apparent  dan- 
ger. Dr.  Andreoli  let  himself  down  to  the  tree  by  the  anchor- 
rope,  and  laid  hold  of  a  branch ;  but  the  branch  breaking, 
he  fell  to  the  earth,  and  received  a  contusion  on  his  arm. 
The  balloon  being  rendered  much  lighter  by  the  doctor's 
quitting  k,  and  more  inflated  by  the  lire  which  took  place 
in  the  car,  could  no  longer  be  kept  down,  though  two 
peasants,  who  had  hold  of  the  rope,  exerted  all  their 
strength  for  that  purpose.  It  rose  again  into  the  air  with 
the  veloeilv  of  lightning,  and  disappeared  in  the  clouds. 
Not  without  reason,  therefore,  did  peopde  apprehend  that 
Count  Zambeccari  would  be  exposed  to  the  horrid  fate  of 
being  burnt  alive  in  the  upper  regions.  But  this  intrepid 
aeronaut,  though  exposed  to  the  greatest  danger,  did  not 
lose  his  presence  of  mind.  He  found  mearis  to  extinguish 
the  fire  in  the  car ;  and,  as  the  rudder  was  in  flames,  to 
throw  it  down  to  the  earth,  where  it  was  found  :  but  it  was 
not  considered  as  a  proof  of  the  Count's  safety.  He  now  en- 
1  deavoured 
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\3eavoured  to  descend  as  speedllvas  possible,  because  he  was 
already  in  sightof  the  Adriatic.  The  same  goodforiune  which 
rescued  him  from  death  during  his  former  voyage,  attended 
him  on  the  present  occasion.  Some  fishermen,  who  were 
tout  at  sea  between  Comachio  and  Rimini,  hastened  to  his 
reHef,  and  took  him  into  their  boat ;  but  tlie  balloon 
escaped,  because  they  did  not  immediately  make  some  in- 
cisions in  it  as  the  Coaui  had  desired.  This  day,  at  one 
in  the  afternoon,  he  made  his  entr)'  into  Bologna  :  above  a 
hundred  coaches  accompanied  the  open  chaise  in  which  he 
rode,  and  which  was  drawn  by  a  crowd  of  young  men, 
amidst  the  thunder  of  cannon,  while  the  French  and  Ita- 
lian troops  lying  here  marched  along  to  the  sound  of  mi- 
htary  music.  Count  Zambcccari  will  soon  publish  a  par- 
ticular account  of  this  new  adventure.  The  car  remains  at 
Comachio;  but  the  balloon,  it  is  probable,  has  been  car- 
ried to  a  considerable  distance,  perhaps  to  the  Turks  in 
Bosnia,  who  fired  at  the  first  as  a  strange  monster,  and  then 
took  it  prisoner.  Whether  Count  Zambeccari  will  under- 
take a  third  aerial  journey  is  uncertain  ;  but  at  any  rate  he 
will  not  employ  a  balloon  filled  according  to  Montgolfier's 
method,  which  is  always  attended  with  the  danger  of  fire. 
The  present  French  method  of  filling  balloons  is  certainly 
far  preferable.  Before  Count  Zambeccari  made  his  trium- 
phal entry,  2000  people  at  least  had  gone  lo  meet  him.  The 
day  was  considered  as  a  festival,  on  which  no  one  did  any 
work.     Dr.  Andreoli  was  not  seated  in  the  triumphal  car. 

VACCINATION. 

Vienna,  Aii;r   2^. 

According  to  the  latest  infomiation  received  by  Dr.  de 
Carro  from^ifl'erent  physicians,  and  the  governor  of  Bom- 
bay, it  appears  that  vacaination  has  become  gtneial  in  all 
the  British  possessions  in  India;  that  the  neighbouring 
Asiatic  princes  vie  with  each  other  in  obtaining  Irom  theni 
vaccine  matter,  in  order  to  propagate  it  in  their  states  ;  and 
that  hopes  arf  entertained  of  soon  hearing  thai  it  has  been 
introduced  into  Tartary  and  Japan. 

A  pas-age  translated  from  an  Indian  manuscript,  written 
by  a  native  prince,  and  published  in  the  Bombay  Gazette, 
proves  that  some  of  the  Bramins,  many  centuries  ago, 
were  not  onlv  acquainted  with  the  cow-po(  k,  but  with 
vaccine  inoculation ;  that  the  operation  was  performed  by 
means  of  an  impregnated  thread  ;  but  that  it  was  not  com- 
mon, as  the  Bramins  inoculated  onlv  those  children  whose 
parents  worshipped  the  Bliowanv,  a  female  deity,  the  pro- 
tectress of  those  who  have  the  small-pox.     The  goddt.-s  is 

D  d  2  gfnerally 
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generally  represented  riding  on  an  as5  ;  aud  tire  father  of  the 
child  to  be  inocuJaLed  brings  her  an  offering,  consisting  of 
corn,  which  he  takes  from  his  bosom,  and  gives  to  the  ass 
to  feed  upon.  The  ceremony  is  repeated  as  soon  as  the  cow- 
pock  appears.  Governor  Duncan,  of  Bombay,  has  transmitted 
this  information  to  Dr.  de  Carro,  with  a  handsome  letter, 
and  a  present  of  two  valuable  shawls  and  three  pieces  of 
most  beautiful  muslin  for  his  lady. 

ASTHO.NOMY. 

Bremen,  Sept.  Sf. 

Mr.  Harding,  about  10  o'clock  in  the  evening  of  the  1st, 

discovered  from  the  observatory  here,  in  the  sign  of  Pisces, 

a  new  planet  pcrfectlv  similar  to  Ceres  in  light  and  apparent 

magnitude,  and  moving  retrograde  towards  the  west  with 

increasing  southern   declination.      The  following  are  the 

observations  which  have  been  made  : 

R    A 

Sept.  1 .       -       2^   2 j'       • 

4.  -         2         1 

5.  -         1       52 

6.  -         1      44 

7.  -       1     37        ■ 
Nothing  nebulous  can  be  distinguished  around  this  star 

by  the  best  telescopes,  and  in  all  probability  it  is  a  sister  of 
the  new  discovered  planets  Ceres  and  Pallas. 


Dcciinnt'on. 

0° 

37' 

N. 

0 

1 

S. 

0 

11 

s. 

0 

24 

s. 

0 

36 

s. 

A  correspondent  has  favoured  us  with  the  following  par- 
ticulars of  this  discovery  : — ''  M.  Harding,  of  the  observa- 
tory at  Lilienthol,  near  Bremen,  who  has  been  making  an 
atlas  of  all  the  stars  down  to  the  eighth  magnitude  which 
lie  within  and  near  the  orbits  of  the  two  new  -planets  Ceres 
and  Pallas,  as  annovniicT^ff^i  baron  Von  Zach's  journal,  has 
discovered  a  third  new  planet.  While  examining  the  stars 
in  the  constellation  of  Pisces  on  the  1st  of  September,  he 
observed  a  small  star,  about  the  eiglith  magnitude,  of  which 
he  could  Ijnd  no  account  in  I.alande's  Hisioir^  Celeste;  and 
tl-ereforc,  not  knowing  ii.s'true  place,  he  put  it  down  in  hii? 
charts  as  near  as  he  could  estimate  by  the  eye  :  but  two 
days  after,  looking  for  it  again,  he  found  it  was  gone,  and 
observed  another  star  exactly  like  it  a  little  to  the  south- 
west of  its  ]ilaee,  which  he  had  not  seen  in  that  place  be- 
tore.  This  raised  his  suspicion  that  the  star  he  had  ob- 
served was  a  ])lanet ;  and,  looking  at  it  again  on  the  fifth, 
he  was  satisfied  it  was  so.  Since  then  several  observations 
have  been  taken  of  it.  Its  place,  as  settled  by  Dr.  Olbers, 
on  Sept.  8,  was  at  M,  T.  8''  1 1'"  20  ,  A.  R.  l"  29'  3'/', 
4  d eel  in. 
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declln.  south  0°  47'  19'':  its  motion  in  A.  R.  is  about 
7'  56'',  or  31" 7"  in  time  retrograde,  and  in  declin.  about 
lij' 34'' south  per  diem." 

LIST  OF   PATENTS  FOR  TxWEXTTOXS, 

JVhhh  hair  pa'^sed  the  Signet   Office  let  ween  August   5-4- 
aud  September  24,  1804. 

To  Robert  Frith,  of  BronjT:hton,  in  tlic  county  of  Lan- 
caster, dyer,  lor  an  improved  metliod  of  dvoing  cotton  wool^ 
cotton  twist,  cotton  weft,  and  cotton  cloth,  of  a  nankeeji 
colour,  a-.-id  of  a  biift'colour. 

To  Michael  Scarth,  of  Castle  Eden,  in  the  countv  of 
Durham,  sail-cloth  manufacturer,  for  a  new  method  of 
nvmufacturins:  sail-cloth  with  double  ov  .-single  thread  warp, 
without  starch  or  any  substitute  for  stiffening,  and  wuhout 
the  double  threads  being  twisted  together. 

To  John  Bywater,  of  th6  town  and  county  of  the  tow  n 
of  Notlinq;hani,  for  a  new  and  improved  method  of  clothing 
and  unclothing  the  sails  (jF  wiiulmills  wl.ile  in  motion,  prcj- 
vided  that  they  are  made  after  the  Dutch  manner,  as  the 
generality  of  windmill  sails  Are  constructed,  bv  which  the 
mill  may  be  clothed,  either  in  whole  or  in  part,  in  an  easy 
and  expeditious  manner,  hi'  a  few  revolutions  of  the  sails, 
whether  they  are  going  fast  or  slow,  leaving  the  surface 
.smooth,  even,  and  regular  inbreadth,  from  top  to  bottom  ; 
and  in  like  maimer  the  cloth,  or  any  part  thereof,  may  be 
rolled  or  folded  up  to  the  whip  at  pleasure,  by  machinery 
simple  and  dnrable,  that  may  be  fixed  up  in  a  few  davs,  at 
comparativelv  ea^v  expense,  requiring  very  little  alteration 
of  any  part  of  the  mill,  and  is  equally  applicable  to  any  old 
sails  on  the  common  construction,  however  warped  or 
bosomed,  without  the  necessity  of  having  new  cloths. 

To  Charles  Frederic  Mollersten,  of  Hackney  Wick,  in 
tile  countv  of  Middlesex,  gcnileman,  for  a  chemical  com- 
position, and  method  of  applying  tin-  same,  in  the  prepa- 
ration of  hides,  skins,  and  leather,  silks,  taftetas,  and  linen, 
and  to  all  articles  alreadv  made  of  skins  and  leather,  thereby 
colouring  and  giving"  a  beautiful  gloss  to  the  same,  rendering 
tliem  water-proof  and  impenetrable  to  hot  or  corroding 
liijuids,  and  at  the-<»nme  time  preserving  them  Irom  decay, 
and  keeping  them  soft  and  pliable. 

To  Thomas  Poithouie,  of  JIall  Carth,  in  the  parish  of 
Hauffhton  le  Skcrn,  in  ihe  county  of  Durham,  tkix-spinncr, 
for  amachine  for  hackling  tlax  and  hemp,  ■.\n(\  at  the  same 
time  carding  the  tow.- 

D  d  3  MKTEOUO- 
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METEOROLOGICAL    TABLE* 

For  September  1804. 


Days  of  the 
Month. 


Thermometer. 


o     — 

_c   r 
C)   - 


^7^ 


Height  oF 

cne  Barom. 

Inches. 


Weather, 


Aug.  27 
28 
29 


58' 

63 

64 


30    65 


31 

Sept.  1 

2 

3 

4 

5 

6 

7 

8 

9 

30 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


65 

60 

^7 

55 

61 

62 

63 

56 

54 

53 

57 

5Q 

57 

67 

64 

66 

66 

61 
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with,  3 1 

Zucchi.       Reflecting  telescope 

of,  188 


KN'D    OF  THH    NINETEENTH   VOLT-'ME. 


A  laylut  and  Co.  Printen,  Black-Horse  Coiirf. 
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